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AMERICIUM 241 ANALYSIS - UNDIGESTED SAMPLE

WHC-S D-WM- D P-057 REV 0

BEST AVAILABLE COPY

5c0



PLACE ANALYTICAL CARD IN BOX BELOW-DO NOT WRITE IN SPACE

-2- i-24 - WJIOeSD-WM-DP-057 REV 0

AM-241: LA-503-156 (D-0) LIQUIDS CHK EXT NO.

Serf a No pike (Tracr) Paok Number 781B43

J1285-5982 Activity of Am243 Tracer in dpm/ML (SPKA) 7537

pike (Tracr) Volune in mL (SPKV) 0.2
2099 olune of Sample in mL (sS) 0.05

Reru NNo. Dilution Factor (DF)_ 1_1

0 Dilution Factor (DDF) 1

Analys AU Am-241 Ar PekHeight from AEA (C241) 852

M BIERMAN Am-243 Ara Pak Height from AEA (C243 1376

l$at T otal AT Count (AT') 3065
11/17/93 _T Count Tium in Minuts (MIN Crd) 30

Bad-ground in CM (BKG) 4

Am-241 pa/L ((C241 " SPKA * SPKV* DF * DDF (1000inmL/) / ((C243 SS (2220000dpm/rn)

pa/mL pL /L/(1000ml/l
Tracer % Rec = ((AMT / MIN C'd - BKE) 2 * (243 / (C241 + C243)) / (SPKA * SPKV)) " 100
Relative Counting Error = Square Root of ((1 / C241) + (1/C243)) * 100

Am-241 pa/L 9.25E+01

Am-241 pQ/mL 9.25E-02 |

tive munting error 4.4%

243 Tracer Recovery 8.0% -

JlData Entry by: : Date: 22-Nov-93
Approved by: Date: \ 'i

CD
C-)
uLJ

I

LUJ

:&e T-e 'ssoed

1-4-23 1 :58
sea. Nosa

~J 12E;5.-59&2IBBCHT0LD' -

r~'CSaidela! Ur-*is C, arge Code s

A2.241 LA-503-156 % BECOVERY E14157 0
Sa-; e S2e C,,slo-e' I

* /. - /O - ,0- -, / KEISA

SPIKE VOLUME
COUNT AS &CI/L OUT FOR RERUN
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WHC-SD-WM-DP-057 REV 0
AMERICIUM 241 ANALYSIS - UNDIGESTED SAMPLE

BEST AVAILABLE COPY

502



PLACE ANALYTICAL CARD IN BOX BELOW-DO NOT WRITE IN SPACE

WHC-SD-WM-DP-057 REV
SenrAl No Sampe Point 'nltd

.13 22!3 . i32 DECHTOLD I- .-- 9 -

Oeterm" n Mr'thod Standard Pe ~ - 's Charge Code

M 2.11 LA-503-156 E E1'1 I 57
Sam-p- S- Customer ID

'!; T1,-10-TKEi$A

SAI-'T'E WIKED ID

P7IK: VOLUIE
GOUNT AS uCI/L
6-3C'13 ./o -/Q- /- -
0-. HeVt93

- EPUN
IVi 

-
LjiT

?LA71L

C-
-

02

c:

C_.)

<C

02
Analyst . Analyst - 2 Analyst - AnaIys .4 Analyst 

______ / /7f /.sH's Hr" H'ss

Da,, T me Compoeled Lab ' '

AM-241: LA-503-156 (D-0) LIQUIDS CHK EXT NO.

S3riaI Ne. pike (Tracr) Bok Number 78843

J1285-5982 Acivity of A243 Traer in dpm/mL (SPKA) 7537

atih U) 'pike (Tracer) Volume in ml (SPK) 0.2
2099 ;olume of Sample in mL (SS) 0.05

fuN N Dilution Factor (DF) 11

0 Digest Dution Factor (DDf) 1
Anast Am-241 Aree Peak Height from AEA (241) 662

M BIERMAN Ar-243 Area Peak Height from AEA (C243) 920

Data Total AT Count (ATDh 2309
11/17/93 Tount Time in Minuts (MIN Crd) 30

jadkmund in CPM (BKG) 6

Am-241 pLi/L= ((1241 I SPKA * SPKV DF * DDF * (I000 ml/1)) / ((C243 SS * (2220000dpm/ml))

pf/mL =pfi/L / (1000rmI/l)
Tracer % Rec = ((AM1T / MN Crd - BKG) * 2 '(243 / (1241 + 1243)) / (SPKA * SPKV))* 100
Relative Counting Error = Square Root of ((I / 241) + (1/C243))' 100

Am-241 Pai/L = 1.07E+02

241 pa/mL = 1.07E-01

tive countng error = 5.1%

-243 Trer Reovery 5.5%

Data Entry by: Date: 22-Nov-93
Approved by: 5 3 Date: a w,,Z4 /tu
Form 3 Rev. 1.2 Page 1 of 1



WHC-SD-WM-DP-057 REV O

AMERICIUM 241 ANALYSIS - UNDIGESTED SAMPLE

t- I V' //I -7-93

3,7

-

BEST AVAILABLE COPY

504

.1



G F r E R A L

Westinghouse Hanford Co.

A L P H A E N E R G Y
Rev. 2.01

DATA REDUCTION REPORT

A N A L Y S I S

SAMPLE
J 121-5582 000- -.

File ID: Ha(557.Cri

ed on: 11/18/93 @10:48
tor: AEA8
try number: 1
time: 28801. Sec

PEAK ANALYSIS

S'~D2-C7 Rp\!

Peak cente~r
Initial Final

302.773 302.773
?57.107 257. H 3

FWHM
Initial Final
[ .000 1H.056
16.000 7.

PEAK RESULTS
Peak Error Limit: 25%

T D P n0p":0
I An2411 /![ 2 73

2 Am) 1

Tota 1r

AEA Peak Centroid Count %err
Frac Exp. Ohs. Di f f . FWHM Rate c/m 095

0.472 5.480 5.511 -. 0310.05 45.28 1.7
5.499 5.511 -. 012

0.527 5.276 5.296 -. 0200.04 50.53 1.3

I.000 <--valid peaks only--> 95.82

DETECTOR CALIBRATION
Energy(1EV) = 4.088 + (0.0017)*Channel

Energy range (MeV): 4.088 TO 6.494
Efficiency = . 0.1320 CPM/DPM

TOTAL COUNT DATA:

Item
Raw spectrum
Smoothed
Composite fit
Residuals

Total
46012.0
46012.0
45993. 1

18.9

% Recovery
100.000
100.000

99. 959
0 .041

Analyzed by:
RW

505

Count
Detec
Geome
Count

PeakP D (1

U

Peak
I ni t i a I

0 34 . 7
0 i8.

height
Final
93 1 .7

1 1 0 .0

Tau
T n iV i a 1

. -

16 1 .
4 76 .5

I .7



1 Legenu : Raw =
Spectrum 8a8557.CNF

.... Modeled Peaks = 1,2,.., etc Display Max.:

SHC- D-VWtDp03 R-E7 V

......................... .

........ . . . . . . . . . . . . . . . . . . .

..........................

...... 1

.. S 6l

7 182 .1

.2

. 1.

.

1.
1.



Raw Data Dump
1 0. 0.

11 0. 0.
21 0. 2.
31 2. 3.
I 1. 0.

51 1 . 0.
(1 1. 0.
71 1. 3.

1. 0.
.1.
.1.

111 2. 1.
121 1. 1.
131 2. 3.
141 4. 3.
151 2. 2.
161 1. 2
171 5. 5.
181 11. 7.

lel 3.16.
-01 2q. 22.

35.
7/2 ~- -50~
2211 . 02.

2 i 1 . (66.
)231 A)1. 931.
261 781. 642.
271 164. 158.
281 231. 257.

S12
321 2. 3.

S0.
3 1 0. 0.

35! 0. 2.
361 0. 2.
371 0. 0.
381 0.
391 0. 0.
,101 0. 0.
111 0. 0.
421 0. 0.
431 0. 0.
111 8. (9.
451 0. 0.
461 8. 0.
471 0. 0.
1181 2. 0.
491 0. 0.
511 0. 0.

for AEA Spectrum:

1
1
I
3
8

2 r)

26
18
97
51
16
26
54

14

8a8557.CNF
0. 0. 0.
0. 0. 0.
0. 2. 1.
0. 1. 1.
2. 1. 1.
1. 0. 1.
0. 1. 2.
0. 0. 0.
1. 1. 0.

2.
3. 4. 3.
2. 3. 1.
1. 3. 2.
1. 3. 1.
2. 5. 5.
6. 1. 5.
4. 4. 3.
9. 5. 1.
2. 6. 7.
5. 10. 21.
6. 21. 25.
9. 16. 44.
0. 93. 113.
1. 274. 296.
6. 509. 569.
4. 1051. 1229.
1. 378. 290.
8. 158. 164.
9. 294. 349.
9. 563. 607.
7. 928. 911.
8. 121. 92.
3. 4. 1.
0. 1.
2. 1. 0.
1. 2. 1.
2. 2. 0.
1. 0. 0.
0. 0. 0.
0. 0. 0.
0. 0. 0.
0. 0. 0.
0. 0. 0.
0. 0. 0.
0. 0. 0.
0. 0. 0.
0. 0. 0.
0. 0. 1.
0. 0. 0.
0. 0 0

0.
0.
0.
0.
1.
0.
1.
1.
0.
1.
1.
3.
1.
1.
2.
6.
4.
4.
5.

11.
24.
46.

120.
315.

256.
189.
351.
604
781.

82.
0.
0.
0.
1.
1.
0.
0.
0.
0.
0.
0.
1.
0.
0.
0.
0.
0.

WH-iC-SD-WM-DP-057 REV 0
0.
1.
2.
1.
0.
2.
4.
2.
1.
2.
2.
3.
3.
3.
7.
2.
6.

11.
9.

17.
22.
57.

147
332
607

1220.
185.
191.
363.
654.
6 15

53.
0.
1.
0.
2.
2.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.

0.
2.
1.
1.
(.
3.
3

2.

2.
4.
3.
3.
2.
6.
3.
9.

16.
17.
51.

157
6'2.

122 0.
162.
185.
100.
7 C6.

3'.
0
0
0.
0.
1.
0.
0
0.

0.
0.
0.
0.
0.
0.0.
0.

0.
4.
0.
,.

1.
2.
3.
2.
3.
5.
3.

2(-.
71

0

1 00.

169.

1!.
0.

0.

0.

0.

0.
0.
0.

0. 0. 0. 0.

507

0.
0.
1.

3
4
2.
4
6.

1. L.

0

7LI



Westinghouse Hanford Co.

A L P H A E N E R G Y
Rev. 2.01

DATA REDUCTION REPORT

SAM PLI'
J1 30 0 -5682

File D: 7a7343.CNF

/AI / k-~'3

A N A L Y S I S

AC-sD-WMA-DP-057 rIEV c

Counted on:
Detector:
Geometry number:
Count time:

11/18/93 @10:47
AEA7
1

28801. Sec

PEAK ANALYSIS

Peak height
!nitial Final

30.7 30.7
127.2 1271.2

Peak center
Initial Final

301.013 301.013
256.884 256.883

FWHM
Initial Final
20.000 11.663
16.000 8.670

PEAK RESULTS
Peak Error Limit: 25%

AEA Peak Centroid Count
Frac Exp. Ohs. Diff. FWHM Rat- Q/m

0.029 5.480 5.500 -. 0200.05 1.24
5.499 5.500 -. 001

0.953 5.276 5.293 -. 0170.04 40.52

0.982 <--valid peaks only-->

1.1

41.75

DETECTOR CALIBRATION
Energy(MEV) = 4.085 + (0.0047)*Channel

Energy range (MeV): 4.085 TO 6.492
Efficiency = 0.1017 CPM/DPM

TOTAL COUNT DATA:

Item
Raw spectrum
Smoothed
Composite fit
Residuals

Total
20418.0
20418.0
20042.6

375.4

% Recovery
100.000
100.000
98.161

1.839

Analyzed by:
RW

G E N E R A L

Pea Q
T

Peak
TQ Sntapr

Am211
INVU 23! "

2 Me213

Inii
10.
8.%

Total s:

1U2.



Spectrum 7a7343.CNF
1 Legend: Raw = .. . . Modeled Peaks = 1,2,.., etc Display Max.:

WSC-S DWM-DP-O57 REV O

............ 2

.......... 2 ...

765, .



Raw Data Dump for AEA Spectrum: 7a7343.CNF WW7E1 C- 1W D. . 572. 0EV 021 . 0. 0. 0. 0. 0.
11 0. 0. 0. 0. 0. 0. 2. 2. 0. o.
21 0. 1. 0. 0. 1. 1. 0. 0. 2. 0.

0. 0. *. 1. 0. 0. 0. 0. 0. 0.
1. 0. 0. 0. 0. 0. 0. 0. 0. 0.

61 0. 0. 0. 0. 0. 1. 0. 0. 1. 0.
61 0. 0. 0. 0. 0. 1. 0. 0. 1.

1 n. I . 0. 0. 0. 1 . 0. 0 .II. .1. 0.1 I.

101 0. 1. 1. 0. 0. 0. 3.
li 0. 0. 0. 0. 0. 0. 0. 2. 1.

121 0. 0. 1. 1. 0. 0. 0. 0. 0. 0.
131 0. 0. 1. 0. 2. 0. 0. 3. 1. 2.
141 - 1. 2. 2. 1. 0. 4. 0. 0. 1. 3.
151 1. 1. 2. 0. 3. 1. 1. 0. 0. 1.
161 1. 1. 0. 1. 0. 0. 1. 0. 1. 1.
171 0. 1. 1. 0. 2. 0. 2. 2. 2. 0.
101 1. 1. 2. 2. 3. 2. 2. 1. 0. 2.
191 1. 0. 1. 1. 0. 1. 1. 2. .
201 2. 3. 6. 5. 2. 2. 2. 2. 2.
211 5. 7. 5. 3. 3. 8. 4. 7.
221 7. 0. 7. 8. 7. 13. 17. 2.

i<13 2. 2512. 482. 1l8. 61. ('
27 1 . 163. 171. 209. 312. 343. 38L. :25.
251 77(3. 979. 1098. 1214. 1323. 1380. 416. 1364. 1195. u
261 085. 702. 526. 366. 268. 192. . 121. 84. 86.
271 78. 68. 51. 38. 38. 18. 13. 12. 5. 5.
281 i. 2. 5. 4. 4. 1. 4. 6. 9. 9.
291 5. 8. 18. 12. 19. 18. 28. 33. 7

20. 3 . 2. 21 29. 19. 2.
. 4. 1. 1. 7. 2. 1. U. 2.

1. 0.. 0 0. 00. .. 0. .
321 0. 0. 0. 1. 0. 1. U. 0.
341 0. 1. 0. 1. 1. 2. 0. 0.
351 0. 1. 0. 0. 1. 0. 0. 3. 0.
361 2. 0. 1. 0. 1. 3. 0. 0. 1.
371 0. 1. 0. 0. 0. 1. 0. 0. 0. u
321 0. 0. 0. 0. 0. 0. 0. 0. 0.
791 0. 0. 0. 0. 0. 0. 0. 0. 0.
101 0. 0. 0. 0. 0. 0. 0. 0. 0.
111 0. 0. 0. 0. 0. 0. 0. 0. 0.
421 0. 0. 0. 0. 0. 0. 0. 0. 0. 0.
431 0. 0. 0. 0. 0. 0. 0. 0. 0.
441 0. 0. 0. 0. 0. 0. 0. 0. 0.
451 0. 0. 0. 0. 0. 0. 0. 0. 0. '.
461 0. 0. 0. 0. 0. 1. 0. 0. 0.
471 0. 0. 0. 0. 0. 0. 0. 0. 0;
481 0. 0. 0. 0. 0. 1. 0. 0. 0. 0.
191 0. 0. 0. 0. 0. 0. 0. 0. 0. 0.
511 1 0.

510



G E N E R A L

Westinghouse Hanford Co.

A L P H A E N E R G Y
Rev. 2.01

/1
//-, ~- / *

A N A L Y S I S

DATA REDUCTION REPORT

SAMPLE
J1285-5782

File ID: 2a2401.CNF

Counted on: 1
Detector: A
Geometry number: 1
Count time:

1/18/93 @10:47
EA2

28805. Sec

PEAK ANALYSIS

Peak height
Initial Final
132.9 132.9
194.8 194.8

Peak center
Initial Final

300.350 300.350
255.443 255.357

FWHM
Initial Final
22.000 20.772
20.000 17.354

Tau
Initial
11.000
10.000

PEAK RESULTS
Peak Error Limit: 25%

Pea k
ID Isotope
1 Am241

Pu 2 3 8
2 Am243

Pu240

AEA Peak Centroid Count %err
Frac Exp. Obs. Diff. FWHM Rate c/rn @95

0.401 5.480 5.494 -. 0140.10 7.06 3.4
5.499 5.494 0.005

0.585 5.276 5.283 -. 0070.08 10.30 2.9
5.144 5.283 -. 139

d/iti
64.9
84.8
89.9
89.0

Act vit y
uCi ea

0.292E-01
0.382- 01
0.405E-04
0.401E-01

0.987 <--valid peaks only--> 17.36

DETECTOR CALIBRATION
Energy(MEV) = 4.083 + (0.0047)*Channel

Energy range (MeV): 4.083 TO 6.489
Efficiency = 0.1157 CPM/DPM

TOTAL COUNT DATA:

I tem
Raw spectrum
Smoothed
Composite fit
Residuals

Total
8448.0
8448.0
8335.4

112.6

% Recovery
100.000
100.000
98.667
1.333

Analyzed by:
RW

511

REV C

Peak
ID
1
2

Final
6. 547
4, .79

Totals:



Spectrum 2a2401.CNF
1 Legend: haw = .... Modeled Peaks = 1,2,.., etc Display Max.:

'dIHC-SD--WM-DP-057 REV 0

2
2
.2

..... 2

.1 ....... . . . .

1. . ..............
1... . . . . . . . . . . . . . .
...........

................
.2 ..... I ....
................ 1
..................
..................
..................
........1 .

.. 2

.2..

...... 2 ....

................

................

.1

...............
.1

............... .

2

I I G0 . 1



1
1
1
1
1
1
1
1

2

3

3

4

2

4
3
44
4

4

4
4
4
2
4
3
3

Raw Data Dump
1 C.

I1 0.
21 0.
31 1.
41 0.
51 1.
61 0.
71 1.
51 0.

01 0.
11 1.
21 0.
31 1.
41 0.
51 2.
61 0.
71 1.
81 0.
91 5.
01 3.
11. 9.
21 1i .

.51 11)9 . 2
61 147. 1
71 43.
81 36.
91 97.

I1 51.
21 6.
31 3.
41 2.
51 1.
61 2.
71 0.
81 0.
93 0.
01 0.
11 0.
21 0.
31 0.
41 0.
51 0.
61 0.
71 0.
81 0.
91 1.
11 0.

for
0.
0.
0.
0.
0.
0.
0.
0.
2.
1.
2.
0.
1.
1.
0.
0.
0.
1.
3.
3.
4.
5.

22

96.
08.
15.
40.
33.
94.
28.
36.
6.

1.
0.
1.
1.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
1.
0.
0.

AEA Spectrum:
0.
0.
0.
1.
0.
0.
0.
1.
2.
0.
1.
0.
0.
1.
1.
1.
1.
1.

0.
8.
7.
9.

4 6.
118.
211.
110.
36.
35.
83.

117.
37.
4.
0.
0.
1.
0.
0.
0.
0.
0.
1.
0.
1.
0.
0.
0.
2.
0.
0.

0.
0.
1.
0.
0.
1.
0.
1.
2.
1.
0.
0.
1.
0.
1.
0.
0.
1.
2.
2.
4.
6.

19.
45.

107.
162.

80.
25.
35.

115.
116.

29.
6.
0.
1.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
2.
0.

2a2401.CNF
0.
0.
0.
0.
1.
0.
1.
0.
0.
1.
0.
0.
0.
0.
1.
1.
1.
0.
2.
6.
7.

13.
24.
41.

(217.-
77.
23.
45.

123.
104.

18.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
1.
2.
1.
0.
0.
2.
0.
0.

0.
0.
0.
0.
1.
0.
0.
0.
1.
0.
0.
1.
0.
1.
3.
0.
2.
2.
3.
3.
6.

10.
20.
46.

120.
203.

68.
34.
59.

113.
92.
23.
1.
2.
1.
1.
0.
0.
0.
0.
1.
0.
0.
0.
0.
0.
0.
1.
0.
0.

WHC-SD-WM-DP-057 REV 0
0. 0. 0.
0.
0.
1.
0.
0.
0.
3.
0.
0.
0.
0.
1.
0.
3.
1.
0.
1.
2.
0.
3.

11.
32.
61.

142.
207.

63.
23.
71.

122.
115.
17.
2.
1.
2.
1.
0.
0.
0.
0.
0.
1.
0.
0.
0.
0.
0.
1.
0.
0.

0.
2.
0.
0.
0.
1.
1.
1.
0.
0.
1.
0.
0.
1.
0.
0.
1.
5.

1 3.

2.

9.
15.
27.
86.

165.
178.
46.
30.
67.

1 13.
9I.
1 2.

1.
1.
2.
0.
0.
0.
0.
0.
0.
0.
1.
1.
0.
0.
1.
2.
0.
0.

0.
0.
1.
0.
1.
0.
1.

2 .
6.

0.
1.
1.
1.
1.
3.
2.
6.
2.

21
31
67

168
157

52
19
59
1 32

13

2
1
0
0
0
0

0

0
0
0
0
0
1
1
1
0

0.
0.
0.
0.
0.
1.

0.
0.
1.
1.
1.
2.
2.

7(

5 7



G3 E N E R A L

Westinghouse Hanford Co.

A L P H A E N E R G Y
Rev. 2.01

DATA REDUCTION REPORT

A N A L Y S I S

SAMPLE
J112,5-37R2

Fit e ID: I0a2285.CNF

Counted on: 1
Detector: A
Geometry number: 1
Count time:

1/18/93 @10:49
EAlO

28802. Sec

PEAK ANALYSIS

Peak height
Ini tal Fonal
1027.7 1027.7
1314.7 151 ;.7

Peak center
Init- ia F inal

303.712 303.712
257.939 2 I7.91

FWHM1
Initial ina L
12.000 1.791
12.000

PEAK RESULTS
Peak Error Limit: 25%

2 tam2l

T1otals:

AEA Peak Centroid Count %err
a. D _f .l-, Rat: r, C'I

. I AI 9)499 550 .0(07U0.03 3. 17 t
5.480 5.506 -.076

0.582 5.276 5.291 -. 0150.02 5L.67 1.

0.995 <--valid peaks only--> 9 5. 14

DETECTOR CALIBRATION
Energy(MEV) = 4.078 + (0.0047)*Channel

Energy range (MeV): 4.078 TO 6.485
Efficiency = 0.1407 CPM/DPM

TOTAL COUNT DATA:

I Lem
Raw spectrum
Smoothed
Composite fit
Residuals

To ta 1
45909 . 0
45909.0
45669.8

239.2

I no0 . 0 f0(),
1 00 .000100.000

99 .47)
0.521

Analyzed by:
RW

514

'iC-SD-WIM-DP-.057 REVO

I, 1 12



Spectrum 10a2285.CNF
1 I egrend: - Raw = . .. . Modeled Peaks = 1,2,.., etc Display Max.:

WvHC-SO-WMqDp..C5 7 REV 0

...................................................
.1

. 1..
........................... .

. . . . . . . . . . . . 1.......
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Paw D ta Duimp
0.

1.

"2.1

fo
0.
2.
0.
0.
0.
0.
0.

111
121
131
14 1
151
161
171
1 Rl

8 1

27 1
281

29

r AEA Spectrum
0.
1.
2.
1.
0.
1.
0.
(.

2.
1. 0.
0. 0.
0. 0.
2. 1.
3. 1.
2. 3.
0. 4.
3 3
-7 17. 6.

9.
21
<7.

Ij4 1 6
1078. 654.

123. 130.
104. 125.
431. '143.

7.

0.
1.

0 . 0.
0 . 0.

S1.

0 .

3. 0.
0 . 0.
0 . 0.
0. 0.
0. 0.
2. 0.2. 0.
13. 0.

0. 0.
0. ).

13. 0.
C). 0.
C). 0.

1.

2.
2.
2.
1.
1.
0.
7.
4.
7.

1. 
79

I I G
11 66.

355.
106.
134.
543.

1 07 7.
162.

0.
0.
0.

0.
0.
0.
0.
0.1.

0.
0.
0.
0.
0.
0.

0.
0.
0.
0.
0.
0.
1.
1.
0.
).

1.
0.
0.
1.
2.
4.
1.
2.
4.

10.
13.
15.

119. 
277.

96.
157.
572.

124.
1.
0.
0.
2.
5.
4.
0.
0.
0.
0.
1.
0.
0.
0.
0.

0.
0.

51a

: 10a2285.CNF WHC-SD-WM-DP-057 REV 00. 0. 0. 0. 0. 1.
1. 0. 0. 0. 0. 0.
0. 0. 1. 1. 0. C.
0. 0. 0. 0. 0 .
0. 0. 0. 1. 0.
0. 0. 1. 0. 0. 1.
1. 0. 0. 1. 0. 0.
0. 0. 0. 0. .

2. 0. 0. 1.
1. 1. 1. 0. 0.
2. 0. 1. 0. 1.
2. 1. 0. 2. 3. .
2. 1. 2. 0. 1. 1
1. 3. 2. 2. 3. O
1. 0. 2. 2. 4.
0. 3. 3. 2. 5. 0.
6. 1. 1. 2. 2. 3.
5. 4. 5. 5. 5.
4. 7. 6. 9. 3.

14. 7. 16. 21. 26.
32. 21. 34. 4
6%. 33. 102.

1 26. t~5 . 7 3.1277. 1426. 1578.< I74 7
205. 183. 164. -11 . .

78. 77. 69. 78. 82. 5.
175. 206. 236. 282. 294. 325.
646. 688. 760. 849. 831. %'.

11 0. 922. 63 . '171. 32 .
109. 66. 50. 27. 1I .

0. 0. 0.
0. U. C.
0 . 1. .

1. 3. 3. 2.
5. 6. 6. 3.
2. 4. 0.
0. 0. 0. 0.
0. 0. 0. 0. 0.
0. 0. 0. 0. 0. 0.
0. 0. 0. 1. 0. 0.
0. 1. 0. 0. 1. 0.
1. 0. 0. 1. 0. 0.
0. 0. 0. 0. 0. C,
0. 0. 0. 0. 0.
0. 0. 1. 0. .

0. 0. 0. C. d.
0 . 0. 0. 0. .



G E N E R A L

Westinghouse Hanford Co.

A L P H A E N E R G Y
Rev. 2.01

DATA REDUCTION REPORT

A N A L Y S I S

Fi le iD: 11 3262 .C

Counted on: 1
Detector: A
Geometry number: 1
Count time:

ljC-D-W -DP! ' D I

1/18/93 @10:50
EAll

28800. Sec

PEAK ANALYSIS

Peak center
In i ian F inalI0.7)>7.76
07 7) iiK

1(*1 00' FWHM I ~

PEAK RESULTS
Peak Error Limit: 25%

AEA Peak Centroid Count 7err
-rl [xp . O0s. Di F F. P7HI Rake c/mn

0.37? 5.401 5.196 u.0Uil.03 7.17 2.
5. '17( 5.496 - .716

(1.094 <--valid peaks only--> 17.11

DETECTOR CALIBRATION
Energy(MEV) = 4.101 + (0.0046)*Channel

Energy range (MeV): 4.101 TO 6.156
.Efficiency = 0.1138 CPM/DPM

TOTAL COUNT DATA:

I tem
Raw spectkrum
Smoo ted
Composite fit
Residuals

Total
9189.0
9189.0
8214.1

974.9

K Rec 0v! 7y

1:0.00

80 9 .30 1
10.609

Analyzed by:
RW

517

Peak 1

>9

heiht C
7 In

1

To



I Thc (Jnfd : Ra =

Spectrum lla3262.CNF
.... Modeled Peaks = 1,2,.., etc Display Max.:

V'HC-SD-WM-DP-057 REV O

.2.

....................................
...................................

2
. . . . . . . . . . . . . . . . . . . 2

1

518

2051.8

9...

.1.

..................................
..................... 1



Rawv v Dait I Dum

71

111
121
131

171

24 1

151
Se1l

171

3l i
45 1

261
171

2 1 1

3)!
331
341

36*'
37

381

31 
151

461
7) 1

41 1
1 

511

1.
3.

1.

0.

30.
21)

(1.

p for
0.
0.
0.
0.
0.
0.
0

0
0.
0.
0.
0.
0.
0.

2.
0.

10.

l.
1.
0.
1 .

1 2.
91.
22.
10

770
0l .
0.
1.
0.
2.
1.
4.
0.
0.
0.
0.
0.
0.
1.
0.
0.
0.
0.
0.
0.

AEA Spectrum:
0.
0.
0.
0.
0.
0.
0.
0.
0

1.
0.
0.
0.
1.
0.
1.
3.
2.
0.
2.
0.

2. 

190.
69.
20.
25.
71.

-. U

0
2.
2.
7.
7.
2.
0.
0.
0.
0
0.
0

0.
0.

0.
0.
0.

0.
1.
0.
0.
1.
0.
0.
1.
3.

0.
0.
0.
0.
0.
0.
0.

1.
1.
2.
3.
7.-

21.

268.
54.
20.
26.
88.

291
33.

0.
0.
1.
1.
1.
2.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.

11o3262
0.
0.
0.
0.
0.
0.
1.
0.
0.
0.
0.
0.
1.
1.
1.
0.
0.
3.
1.
3.
5.

1. 

360.
17.
18.
30.
87.

2 13
1 .

1.
0.
0.
1.
7.

0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.

CNF
0.
0.
2.
0.
0.
1.
0.
0.
0.
0.
0.
0.
0.
1.
0.
0.
2.
0.
0.
0.
5.

12.
21

02.

35.
9.

22.
110.
191.

16.
0.
1.
1.
2.
5.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
1.
0.

WHC-SD-WM-DP-057 REV 0
0. 0. 0.
0.
0.
0.
0.
0.
0.

0.
0.
1.
0.
0.
1.
1.
2.
0.
2.

1.

2.
10.
22.

47 1
38.

6.
25.

107.
14. 0

7.
0.
0.
0.
1.
3.

0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
1.
0.

0.
0
0.

0.
1.
0.
0.

0.
0.
1.
1.
0.
1.
1.
1.
3.
3.

10.
12

(9.

1i (

26.
132.
111.

7.

1.
1.

1.
1.

0.
0.
0.
0.
0.
0.
0.
I .
0.
0.
0

0.

1
C)

0
0
(9

1

0

3
0
1
2
U-

I

37

(I

39

0.
0
0.
0.

0.
(.

.515
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' E N E R A L

Westinghouse Hanford Co.

A L P H A E N E R G Y
Rev. 2.01

DATA REDUCTION REPORT

A N A 1, t S I -

'iHC-SD.-WMDP-C,7 REV CS AU L PE
J1285-5982

File ID: 12a4249.CNF

Counted on: 11/18/93
Detector: AEA12
Geometry number: 1
Count time:

@10:50

28800. Sec

PEAK ANALYSIS

Peak center
Initial Final

301.712 301.712
')% .301 2L% 5.91

Initial Final
12.000 1.41-9
10.000 .

PEAK RESULTS
Peak E1rror Limit: 23

AA Peak Cent roid Count
(ic Exp. Ohs . D I f f . FW11M Rat& C/ 1

0.104 5.499 5.518 -. 0190.02 15.24
5.480 5.518 -. 038

0.516 5.276 5.303 -. 0270.01 19.47

0.919 <--valid peaks only-->

2.3

2.0

34.71

DETECTOR CALEBRATION
nerpy( NEV)I : = . 10 + (0.0047)Chn +

n1VrgyV 50an(V? ( 'V): 1.1 3 Ta F.'
E ici ncy = . 1207 C:N/01::

TOTAL COUNT DATA:

I tem
Raw spectrum
Smoothed
Comnosite fit
Residua Ls

Total
18128.0
18128.0
16662 .7

1465.3

% Recovery
100.000
100.000
91.917
8.083

Ann lyz-d by:

520

I-k Peak
1 0 a

height
L 1, 111l

r,7 ' .2
S11. 2

'I -

11n2tial

n2

n'.f 1 .1

Ti2tal

129
156

0 . () 1
il.713C



1 hecqena: Raw =
Spectrum 12a4249.CNF
. Modeled Peaks = 1,2,.., etc Display Max.:

iHCSD-WM-DP-057 REV 0

. . . . . . . . . . . . . 1

...................... .....

.6

' 521



Raw DaLa Dump1~ u.

ii 0.
2 1 1.

ask ).

U.
1.
).

1.
).

A.

1 .

for AEA Spectrum:
0. 0.
0.
0.

03.

0.

0.
0.
0.
0.
(.
3.

1.
I.

93.
30.
3 .

0
0.

2. 0.
D. 0.

. C.

0.
0..0.

'. 0.

0. 0.
(3. 0.

C). 0.

0.
0.
0.
0.

0.
1.

U.
0.

1.
2.
0.
0.
1.
0.

23
7

646.
70.

1. 

0.
I

0.

C.

0.

0 .
0 .

1.
).

A.

0.
0.
0.
0.
0.

0.
0.
0.
0.
0

).
(.

1.
0.
0.
0.
1.
0.
0.
3.
1.
0.

2
1.

20.
91.

946.
78.
12.
27.

0
0.
0
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.

12a4249.CNF
0.
0.
2.
0.
1.
0.
2.

0.
0.
0.
0.
2.
0.
0.

).

3.

23.
121.

1163.
48.
10.
23.

1 77

0 .
0 .
0 .0.
0.
0.
0.
0C.
0.

0 .
0 .
0 .0.
0.
0.
0.0.
0.

0.
0.
0.
0.
1.
1.
0.
0.

1.
0.
0.
0.
0.
1.
1.
1.
1.
1.

2.3.

n

9.
10.

152.

71.
14.
30.

20 .0
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.

WHC-SD-WM-DP-057 REV 0
0.
0.
0.
0.
0.
0.
0.

U.

0.
0.
0.
0.
3.
0.
1.
0.
0.

1.

9.
10.
25.

199.
1186.

76.
18.
50.

273.

0.
0.
0.
0.
4.
0.
0.
0.
0 .)
0.

0.
0.
0.
0.
0.
0.
0.

0.
0.
0.
0.
).

(.3
A

0.
0.
0.
1.
0.
1.
1.

10.
35.

219.
785.
61.
13.

0.
0.

0.
0.

0.
0.
0.
0.0.
0.
0.

0.
0.
0.
0.

0.
0.
0.

1.

0.

1.

231
495.
59.
1.

K.

I-.

(3

o

0.
0.
0.
0.

0.
1.
1.

U.

0.
2.

2 C

1.
1.

0.
U.
C.
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G E N E R A L

Westinghouse Hanford Co.

A L P H A E N E R G Y
Rev. 2.01

DATA REDUCTION REPORT

A N A L Y S I S

SAMPLE WHC-SD-
J1285-5982

File ID: 9al383.CNF

ed on: 11/18/93 @10:48
tor: AEA9
try number: 1
time: 28804. Sec

PEAK ANALYSIS

WM-DP-057 REV 0

Peak height
Initial Final

524.4 524.4
742.4 742.4

Peak center
Initial Final

303.971 303.971
258.091 258.091

FWHM
Initial Final
12.000 5.133
10.000 3.456

Tau
Initial
6.000
5.000

PEAK RESULTS
Peak Error Limit: 25%

Peak
ID Isotope
1 Pu238

Am24 1
2 A243

AEA Peak Centroid Count
Frac Exp. Obs. Diff. FWHM Rate c/m

0.414 5.499 5.496 0.0030.02 12.62
5.480 5.496 -. 016

0.502 5.276 5.285 -. 0090.02 15.31

%err
@95
2.5

2.3

d /m
125.7

96.2
110.9

Activity
uC i/ea

0. 566E-04
0. 434E-04
0.499E-04

0.916 <--valid peaks only--> 27.93

DETECTOR CALIBRATION
Energy(MEV) = 4.098 + (0.0046)*Channel

Energy range (MeV): 4.098 TO 6.453
Efficiency = 0.1395 CPM/DPM

TOTAL COUNT DATA:

Item
Raw spectrum
Smoothed
Composite fit
Residuals

Total
14643.0
14643.0
13408.4

1234.6

% Recovery
100.000
100.000
91.568

8.432

Analyzed by:

52.3

Count
Detec
Geome
Count

Peak
ID Final

4. 506
3.'90

Totals:

RW



1 Legeiid: Raw =
Spectrum 9a1383.CNF

.... Modeled Peaks = 1,2,.., etc Display Max.:

WHC-SD-WM-DP-057 REV 0

.. . . .. .. . . . .. . . .. .. ... .. . .. 2

...................... ..............

............................... 1
1
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4110.9

02.

.2...

.1.



1

2

1
1
1
1
11
1
1

2
2
2
2
2
2
2
2
2
2

3
3
3
3
3
3
3
3
33

4
4
4
4
4
4
4
4
4
4

5

Raw Data Dump
1 0.

11 0.
21 1.
31 0.
41 0.
51 0.
61 0.
71 0.
81 0.
91 1.
01 0.
11 0.
21 1.
31 1.
41 1.
51 1.
61 1.
71 0.
81 1.
91 2.
01 2.
11 2.
21 6.
31 7.
41 35.
51 184. 2
61 403. 2
71 60.
81 13.
91 32.
01 430. 5
11 138. 1
21 1.
31 0.
41 0.
51 1.
61 0.
71 0.
81 0.
91 0.
01 0.
11 0.
21 0.
31 0.
41 1.
51 0.
61 0.
71 1.
81 0.
91 0.
11 0.

for
0.
0.
0.
0.
1.
0.
1.
1.
1.
0.
0.
1.
0.
1.
0.
1.
0.
0.
3.
2.
2.
1.
7.

16.
25.
09.
11.
38.
11.
55.
23.
27.

0.
0.
3.
1.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
1.
0.
0.

9al383.CNFAEA Spectrum:
0. 0.
0. 2.
0. 0.
0. 1.
0. 0.
0. 1.
0. 0.
2. 0.
0. 0.
0. 0.
0. 0.
1. 0.
0. 0.
0. 0.
2. 2.
0. 1.
0. 0.
0. 2.
2. 1.
2. 1.
2. 0.
3. 4.

11. 6.
10. 19.
32. 51.

265. 359.
127. 81.

35. 28.
22. 29.
86. 104.

611. (62
103. /2.

0. 0.
2. 0.
1. 1.
0. 2.
1. 1.
1. 0.
0. 0.
0. 0.
0. 0.
0. 0.
0. 0.
0. 0.
0. 0.
0. 0.
0. 0.
0. 0.
0. 1.
0. 0.

0.
0.
0.
1.
1.
0.
0.
0.
1.
0.
0.
0.
0.
0.
0.
0.
0.
0.
1.
0.
3.
6.
7.

17.
48.

484.
76.
23.
32.

124.
568.

42.
1.
0.
1.
1.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.

WHC-SD-WM-DP-057 REV 0
0.
1.
0.
0.
0.
1.
1.
0.
0.
2.
0.
0.
0.
0.
1.
0.
1.
2.
3.
2.
2.
2.
9.

13.
79.

731.
57.
21.
22.

140.
491.

28.
0.
1.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
1.
0.

0.
1.
0.
0.
1.
0.
0.
0.
0.
0.
0.
0.
1.
1.
0.
0.
0.
1.
1.
0.
4.
3.
7.

18.
125.
876.
58.
15.
18.

137.
310.

21.
1.
1.
1.
0.
1.
0.
0.
0.
0.
0.
1.
1.
0.
0.
0.
0.
0.
0.

0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
2.
0.
1.
0.
1.
1.
1.
1.
1.
7.
8.

24.

63.
8.

22.
185.
214.

10.
2.
0.
1.
0.
1.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.

0.
0.
1.
0.
0.
0.
0.
0.
0.
1.
0.
0.
2.
0.
0.
0.
0.
0.
2.
2.
0.
8.
9.

28.
138.
908.

69.
12.
32.

240.
173.

10.
0.
0.
1.
1.
0.
0.
0.
0.
0.
0.
0.
1.
0.
0.
0.
0.
0.
0.

525

0.
0.
0.
0.
0.
1.
0.
0.
0.
0.
0.
0.
1.
2.
1.
0.
0.
0.
0.
3.
3.
5.

15.
34.

181.
709.

50.
12.
32.

287.
115.

4.
0.
1.
0.
0.
0.
0.
0.
0.
0.
0.
0.
1.
0.
0.
0.
0.
0.
0.



9o
WESTINGHOUSE HANFORD COMPANY

WHC-SD-WM-DP-05 7 REV O 222-S LABORATORY

ANALYTICAL BATCH
Segme t Sen [ No. Customer ID*

___II&__ KE-7OIa /o5 e & wc
Analysis: Sample Prep:

Instrument: Z ST7 237 Procedure/ Rev: ) Pf -- D)0 7 :

Technologist: M Date: i I -

Starting Time: Temperature Q

Ending Time: Chemist: Xi- %

Description Lab ID

1 wr r3A .E
2 ' LV,

2. 6u - '-TM
4 ..vv'. pjt 1c4 MZ___

7~ ~ IP\t t .--___ t

81

9

10

Description Lab ID

11

12

13

14

15

16

17

18

19

20

Standard Primary Book No. Second Book No. Third Book No. and Final Vol. of
Type and Aliquot Vol. and, Aliquot Vol. Aliquot Vol. Standard

A-6000-881 (03/92)

Comments: OlkI Et A.. U.WNf.T- -u * - , iN 5. L I 4 . X-_ 1N I Lr M . %

TetL,4%, ~h JAW A 1 - %vCtt 14AT -6orcq 1& 4%-b
84 

li-l



WHC-SD-WM-DP-057 REV 0
ANALYTICAL BATCH SUMMARY SHEET

METHOD: DATE START:

LA-503-156 November 18, 1993
PREPARED BY: DATE COMPLETE:

L.L. Fritts 11":23*93 November 23, 1993

UNITS: uCi/mL
SPL NAME SPL ID ANALYTE RESULT #1 RESULT #2 RESULT #3 AVERAGE 2*SD PREC %REC DET LIM % CT ER

STD 63B43 J1301 Am-241 2.61E+1 97.4 1.71 E-3 6.9

BLANK J1302 Am-241 <1.70E-5 1 39.3 1 .70E-5 26.8

KE20B J1286 Am-241 8.68E-3 9.05E-3 9.82E-3 9.18E-3 1.16E-3 12.6 11.1 7.47E-4 11.1
22.7 7.47E-4 8.2
25.3 7.47E-4 6.2

KE20B J1286 241 Spike 84.1 94.7 33.0 7.47E-4 5.2
39.7 7.47E-4 4.2

NARRATIVE: X NO SPECIAL PROBLEMS/METHOD VARIATIONS IN THIS BATCH
LIST SPECIFIC PROBLEMS/VARIATIONS FOR THIS BATCH:

The results for the standard are in uCi/L

The results for the spike are in percent recovery.

527



PLACE ANALYTICAL CARD IN BOX BELOW-DO NOT WRITE IN SPACE

Serial No Sample Point Date ime Issu Priority

J3 1301.-5582 BECHTOLD 11- 3-q3 8: 47 18
Determnation Method Standard Result Units Charge Code Reruns

Am241 LA-503-156 % RECOVERY E14157 0
Sample Size Customer ID

RM, L-s CI - 1ah ̂ L 4- .ioo Spl STD
Remarks. Calculations, Results

EDP R201 AR001 , n ,

STD# 6 0 FESULT 24/

STD VAL 2,,7'( %REC 9 ~7, ,C

Analyst - Analyst - 2 Analyst - 3 Analyst .4 Analyst - 5

Hrs Hrs Hrs Hrs Hrs

Date Time Completed Lab Ut

11415800,01, W'111,83)

BEST AVAILABLE COPY

AM-241: LA-503-156 (D-0) LIQUIDS STANDARD

S ..... ... pike (Tracer) Book Number 78B43

1301-5582 ctivity of Am243 Tracer in dpm/mL (SPKA) 7537

SiN ) pike (Tracer) Volume in mL (SPKV) 0.1
2100 Volume of Sample in mL (SS) 1

.. . .. .. )ilu tio n F a c to r (D F ) 1 0 1

0 l igest Dilution Factor (DDF) 1

vnnyst -241 Area Peak Height from AEA (C241) 375
J VAN SANT Am-243 Area Peak Height from AEA (C243) 492

..... _. . _ _ _ _. 4 o t a l A T C o u n t (A 'f T ) 2 8 7 2

11/18/93 T Count Time in Minutes (MIN CTd) 30

Background in CPM (BKG) 6

Am-241 pCi/L = ((C241 * SPKA * SPKV " DF " DDF * (1000mL/L)) / ((C243 * * (2220000dpm/mL))
pCi/mL = pCi/L / (1000mL/L)
Tracer % Ree = ((ATT / MIN CTd - BKG) * 2 " (C243 / (C241 + C243)) / (SPKA SPKV)) * 100

Relative Counting Error = Square Root of ((1 / C241) + (1/C243)) * 100

m-241 1Ci/L 2.61E+01

Am-241 pCi/mL 2.61E-02

lative counting error = 6.9%

-243 Tracer Recovery = 13.5%

Data Entry by: .- ii-c~--Date: 22-Nov-93

IPproved by:
Form 3 Rev. 1.2Z Page 1 of 1

WH -%-M n '7 REII Ar



AMERICIUM 241 ANALYSIS - UNDIGESTED SAMPLE

WHC-SD-WM-DP-057 REV 0

/' -
770g

BEST AVAILABLE COPY

'52~

/ 3 6/ -- 5 --



PLACE ANALYTICAL CARD IN BOX BELOW-DO NOT WRITE IN SPACE

/z- 44,2 5- Wi-C-SD-WM-nP-nr7 QM/ f)

AM-241: LA-503-156 (D-0) LIQUIDS BLANK
3~i ~ pike (Tracer) Book Number 1781343

1302-5682 tAcivity of Am243 Tracer in dpm/mL (SPKA) 7537

......... . pike (Tracer) Volume in mL (SPKV) 0.1

2100 Volume of Sample in mL (SS) 1

erwm ~*o )iution Factor (DF) 1

0 gest Dilution Factor (DDF) 1

Am-241 Area Peak Height from AEA (C241) 14

J VAN SANT -243 Area Peak Height from AEA (C243) 1524

otal AT Count (AMlT) 4513

11/18/93 .T Count Time in Minutes (MIN C'd) 30

3ackzround in CPM (13KG) 1

Am-241 pCi/L = ((C241 * SPKA * SPKV * DF * DDF # (1000mL/L)) / ((C243 " SS (2220000dpm/m))

pCi/mL = pCi/L / (1000 mL/I)
Tracer % Rec = ((ATT / MIN C'd - BKG) * 2 * (243 / (C241 + (243)) / (SPKA SPKV)) * 100

Relative Counting Error = Square Root of ((1 / C241) + (1/C243)) * 100

NOTE: Reported result Is a LESS THAN value using
5% of the Am-243 peak as the Am-241 peak.

Am--241 pCi/L = < 1.70E-02

-241 pCi/m = < 1.70E-05

ative counting error = 26.8%

-243 Tracer Recovery = 39.3%

iData Entry by: . , Date: 22-Nov-93

Approved by: Date: 7U 'e41 -23,1,)-13
Form 3 Rev. 1.2 Page 1 of 1

Serial No. Sample Point Dae Time Issue iority

J 1302.-5S82 BECHTOLD 11- 8-93 8:50 18
Determination Method Standard Result Units Charge Code Reruns

Am241 LA-503-156 uCi/,ML E14157 0
Sample Size Customer ID

? on , + t El z ilk BLK
Remarks. Calculations. Results

REAGENT BLANK

COUNT AS uCI/L < 0)/

Analyst - 1 Analyst - 2 Analyst - 3 Analyst . 4 Analyst - 5

Hrs Hrs Hrs His His

Date Time Completed Lab I I

* .. - .54.-680-'R-10-83)

BEST AVAILABLE COPY



WHC-SD-WM-DP-057 REV 0
AMERICIUM 241 ANALYSIS - UNDIGESTED SAMPLE

L1373' -/

BEST AVAILABLE COPY

. 5,31

& /N-fy &

13 42 -



PLACE ANALYTICAL CARD IN BOX BELOW-DO NOT WRITE IN SPACE

WHC-S -Ie y
erat No. Sample Point ate d Pr1t

J 1236.-5732 BECHTOLD 11- 4-93 3:51

Determination Method, Standard Result Unis Charge Code Reruns

Am241 LA-503-156 uCi/IL E14157 0

Sample Sze 
Customer ID

SI IKE20B

Remarks. Calculations. Results

COUNT AS uCI'L

Aayst - 1 Analyst - 2 Analyst - 3 Analyst - 4 Analyst - 5

Hrs HS His sHi

t~ateTin le, lt 'll

BESTAVAILABLE COPY

AM-241: LA-503-156 (D-0) LIQUIDS SAMPLE

Serii No, pike (Tracer) Book Number 78B43

J1286-5782 Activity of Am243 Tracer in dpm/mL (SPKA) 7537

J0, pike (Tracer) Volume in mL (SPKV) 0.1

2100 Volume of Sample in mL (SS) 0.25

t -)ilution Factor (DF) 11

0 )igest Dilution Factor (DDF) 1

y m-241 Area Peak Height from AEA (C241) 129

J VAN SANT -243 Area Peak Height from AEA (C243) 222

___ _ rotalAT Count (A'DT) 2080

11/18/93 T Count Time in Minutes (MIN (Td) 30

- ckground in CPM (KG) 3

Am-241 pCi/L = ((C241 * SPKA a SPKV * DF DDF * (1000mL/)) / ((C243 SS - (2220000dpm/mL))

pCi/mL = pCi/L / (1000mL/1)
Tracer % Rec = ((AT)T / MIN CTd - BKG) * 2 (C243 / (C241 + C243)) / (SPKA * SPKV)) * 100

Relative Counting Error = Square Root of ((1 / C241) + (1/C243)) " 100

-241 pCi/L= 8.68E+00

-241 pCi/mL= 8.68E-03

laLive counting error = 11.1%

-243 Tracer Recovery = 11.1%

Fiata Entry by: Date: 22-Nov-93
Ilpproved by: Dt:~..-3K

Form 3 Rev. 1.2 Page 1 of 1



AMERICIUM 241 ANALYSIS - UNDIGESTED SAMPLEWHC-SD-WM-DP-057 REV O

TAVW&
20Y0

BEST AVAILABLE COPY

533

#7 / / - / P- 7-7



PLACE ANALYTICAL CARD IN BOX BELOW-DO NOT WRITE IN SPACE

Serial No Sample Point V - - W, Pot

J 1286.-5782 BECHTOLD 11- 4-93 8:58 18
Determination MethodStandard Result Units Charge Code Reruns
Am241 ILA-503-156 uCi/ML E14157 0
Sample Soc Customer ID

- -10 mi t .%L S ty KE20B
Remarks. Calculations. Resulis

COUNT AS uCI/L C

o3k" ' -

AM-241: LA-503-156 (D-0) LIQUIDS SAMPLE

F$ 3p . ike (Tracer) Book Number 784__ ____

1286-5782 ctivity of Arn243 Tracer in dpm/mL (SPKA) 7_37

BtNI PU pike (Tracer) Volume in mL (SPKV) 0.1
2100 Volume of Sample in mL (SS) 0.25

Xrih ff ilution Factor (DF) 11
0 )igest Dilution Factor (DDF) 1

Anays Am-241 Area Peak Height from AEA (241) 41

VAN SANT Am-243 Area Peak Height from AEA (C243) 398

. ...., .. _. _ _ o t a l A T C o u n t ( A T O T ) 4 3 0 9
11/18/93 T Count Time in Minutes (MIN LTd) 30

ackground in CPM (BKG) 6

Am-241 pCi/L = ((C241 " SPKA * SPKV * DF DDF * (1000mL/L)) / ((C243 I SS * (2220000dpm/mL))
pCi/mL = pCi/L / (1000mL/Q
Tracer % Rec = ((ATOT / MIN cid - BKG) * 2 * (C243 / ((241 + (243)) / (SPKA * SPKV)) * 100

Relative Counting Error = Square Root of ((1 / C241) + (1/C243)) * 100

-241 pCi/L 9.05E+00

-241 Ci/mL 9.05E-03

lative countig error = 8.2%

Am-243 Tracer Recovery 22.7%

Data Entry by: Date: 22-Nov-93

pproved by: Date:/\, Ieomt, 3, 1,3
Form~~~~~ 11ev14.,3g ~ O

I

Analyst - 1 Analyst 2 Analyst - 3 Analyst - 4 Analyst - 5

Hrs Hirs Hirs H,5 Hrs

Date TL

54-6800-061 - -10-831

BEST AVAILABLE COPY

Page 1 of 1Form 3 Rev. 1.2



AMERICIUM 241 ANALYSIS - UNDIGESTED SAMPLE
WHC-SD-WM-DP-057 REV 0

BEST AVAILABLE COPY

535i

, rJ2411-17 p



PLACE ANALYTICAL CARD IN BOX BELOW-DO NOT WRITE IN SPACE

~-q A ~
L.' I~ ~ati II~ c~r~ ~AIfth 11fl f~rY flW~I P1

BEST AVAILABLE CO'

AM-241: LA-503-156 (D-0) LIQUIDS
#rIl Ni pike (Tracer) Book Number 178B343

J1286-5782 Activity of Am243 Tracer in dpm/mL (SPKA) 7537

. . . . . . ... . D .p i k e ( T r a c e r ) V o l u m e i n m L ( S P K V ) _.1

2100 Volume of Sample in mL (SS) 0.25

Rew No~ )ilution Factor (DF) 11

0 )igest Dilution Factor (DIF) 1

S m-241 Area Peak Height from AEA (C241) 438

J VAN SANT Am-243 Area Peak Height from AEA (C243) 666
rt lotal AT Count (AT)T) 4776

11/18/93 T Count Time in Minutes. (MIN CTd) 30

Packground in CPM (13KG) 1_____ 1__

Am-241 pCi/L = ((C241 * SPKA * SPKV * DF * DDF * (10O0mL/1) / (((243 * * (2220000dpm/nL))

pCi/mL = pCi/L / (1000mL/L)
Tracer % Ree = ((ATOT / MIN CTd - BKG) * 2 * (C243 / (C241 + C243)) / (SPKA * SPKV)) * 100

Relative Counting Error = Square Root of ((1 / C241) + (1/C243)) * 100

-241 pCi/L 9.82E+00

-241 pCi/mL . 9.82E-03

lative counting error 6.2%

-243 Tracer Recovery = 25.3%

IlData Entry by: Date: 22-Nov-93

pproved by: Date: ',.. 2. 9i

Ser tal No Sample Po int Da e T ue orty

J 1286.-57 2 BECHTOLD 11- 4-93 3:58 1
Determination Method, Standard Result Units Charge Code Reruns

Amn241 LA-1503-156 uCi/ML E14157 0
Sample Size Customer 10

?t 4 . KE20B
Remarks. Calcutlaons. Results

COUNT AS uCI/L

Analyst - 1Aa Analyst A 3 Analyst 4 Analyst - 5

Mrs Hrs Mrs His

Cate Time Completed Lab U I or

4 t- I 1' 10 83,5 .158

Page 1 of 1Form 3 Rev. 1.2



WHC-SD-WM-DP-057 REV 0
AMERICIUM 241 ANALYSIS - UNDIGESTED SANPLE

__Y___ -6/ , ,- 1-,2 -P

BEST AVAILABLE COPY

537



PLACE ANALYTICAL CARD IN BOX BELOW-DO NOT WRITE IN SPACE

AM-241: LA-503-156 (D-0) LIQUIDS CHK EXT NO.

Sea o pike (Tracer) Book Number 178B343

J1286-5982 Activity of Am-243 Tracer in dpm/mL (SPKA) 7537

3pike (Tracer) Volume in mL (PV .

2100 ;olume of Sample in mL ( _ __0.25

Iartm)ilution Factor (DF) 11

0 igest Dilution Factor (DDF) 1

Am-241 Area Peak Height from AEA (241) 610

VAN SANT Am-243 Area Peak Height from AEA (C243) 986

rotal AT Count (ATT) 12176

11/18/93 T Count Time in Minutes (M CTd) 30

Am-241 pCi/L = ((C241 " SPKA * SPKV # DF * DDF * (1000mL/L)) / ((C243 * * (2220000dpm/mL))

pCi/mL = pCi/L / (10OOmL/Q
Tracer % Rec = ((AT)T / MIN CId - BKG) " 2 (C243 / (C241 + (243)) / (SPKA a SPKV)) * 100

Relative Counting Error = Square Root of ((1 / C241) + (1/C243)) 0 100

Zm-241 Ci/L 1.85E+01

-241 Ci/mL 1.85E-02

lative counting error - 5.2%

-243 Tracer Recovery 33.0%

Data Entry by: Date: 22-Nov-93

Approved by:Date: Q k 3 I'M

Form 3 Rev. 1.2 Page 1 of 1

WVH;SDiWM-DP-057 REV o
Serial No. Sample Point Date Time Issued Priorily

J 1286.-5982 BECHTOLD 11- 4-93 8:58 18

Determination MethodStandard Result Units Charge Code Reruns

Am241 LA-503-156 % RECOVERY E14157 0

Sample Size Customer ID

KE20B

Remarks. Calculaions. Results l 7
SAMPLE SPIKED ID

SPIKE ID I

SPIKE VOLUME /c1 D() ATTACH PRINTOUT
COUNT AS uCI/L V

SrAnalyst .2 Analyst -3 Analyst .4 Analyst.- 5

Hrs Hrs Hrs Mrs His

-l b U

54--t -o6--1- V
BESTAVAILABLE COPY

54.68DO.D6r I F1 -10 -831



WHC-SD-WM-DP-057 REV 0
AMERICIUM 241 ANALYSIS - UNDIGESTED SAMPLE

?$53 11Iff 3lz

BEST AVAILABLE COPY



PLACE ANALYTICAL CARD IN BOX BELOW-DO NOT WRITE IN SPACE

-P, :2 Ve 6r:5WHC-SD-WM-DP-05 7 REV 0
Serial No. Sample Point -. Date Time Issued Pronty

J 1286.-5982 BECHTOLD 11- 4-93 8:58 18
Determrnation Method, Standard Result Units Charge Code Reruns

Am241 LA-503-156 % RECOVERY E14157 0
Sample Size IS 43 Customer 1D

IPt-2..ftL f - 1p-1-mL TM KE20B
Remarks. Calculations. Results ?O VL -pk
SAMPLE SPIKED IDA- q-

SPIKE ID

SPIKE VOLUME
COUNT AS uCI/L

dllCTU 16

1 Analyst - 2 Analyst - 3 Analyst - 4 Analyst - 5

Hrs Hrs Hrs Hrs Hirs

Date ~ ~~ d La F

AM-241: LA-503-156 (D-0) LIQUIDS CHK EXT NO.

6t pike (Tracer) Book Number 78B43

J1286-5982 Tctivity of Am243 Tracer in dpm/mL (SPKA) 7537

Bpike (Tracer) Volume in mL (SPKV) 0.2
2100 Volume of Sample in mL (SS) 0.25

on ~ )ilution Factor (DF) 11

0 )igest Dilution Factor (DDF) 1
Any__ .nm-241 Area Peak Height from AEA (C241) 965

VAN SANT Am-243 Area Peak Height from AEA (C243) 1434

Dt3t Lotal AT Count (A'hT) 15208

11/18/93 4T Count Time in Minutes (MIN C'd) 30

~srkgmtsnd in flPM (BKG) 0

Am-241 pCi/L = ((C241 * SPKA * SPKV * DF DDF * (1000mL/L)) / ((C243 * SS * (2220000dpm/mL))

pCi/mL = pCi/L / (1000 mL/I)
Tracer % Ree = ((ATOT / MIN CId - BKG) * 2 * (C243 / (C241 + C243)) / (SPKA * SPKV)) * 100

Relative Counting Error = Square Root of ((1 / 241) + (1/243)) * 100

-241 pC/L 2.01E+01

-241 Ci/mL 2.01E-02

ative countig error . 4.2%

-243 Tracer Recovery = 39.7%

IData Entry by: Date: 22-Nov-93

Approved by: 5 . Date: y &..v3c
Form 3 Rev. 1.2 Page 1 of 1

54 -6A0o-.o* to 83)BEST AVAILABLE COPY



WHC-SD-WM-DP-057 REV 0
AMERICIUM 241 ANALYSIS - UNDIGESTED SAMPLE

1!5,z 0 l
37c,

BEST AVAILABLE COPY

541



G E N E R A L

Westinghouse Hanford Co.

A L P H A E N E R G Y
Rev. 2.01

DATA REDUCTION REPORT

A N A L Y S I S

SAMPLE
J1301-5582

File ID: lla3265.CNF

Counted on: 1
Detector: A
Geometry number: 1
Count time:

1/19/93 @ 8:21
EAll

28803. Sec

PEAK ANALYSIS

Peak height
Initial Final

335.0 335.0
400.1 400.1
10.5 10.5

Peak center
Initial Final
303.338 303.338
257.529 257.476
167.148 166.809

FWHM
Initial Final
12.000 6.611
12.000 4.914

130.000 1.000

Tan
Initial

6.000
6.000

65.000

PEAK RESULTS
Peak Error Limit: 25%

P.
Isotope
Pu238
Am241

2 Am243

AEA Peak Centroid Count
Frac Exp. Obs. Diff. FWHM Rate c/im

0.419 5.499 5.493 0.0060.03 16.43
5.480 5.493 -.013

0.475 5.276 5.282 -.0060.02 18.65
0.021 4.865 0.00 0.83

%err
@95
2.2

2.2
10.3

d/m
205.1
157.1
169.2

7.5

Activity
uCi/ea

0.924 E-04
0.708E-01
0. 762E-04
0. 338E-05

0.915 <--valid peaks only--> 35.91 BESTAVAILABLE COPY
DETECTOR CALIBRATION

Energy(MEV) = 4.098 + (0.0046)*Channel
Energy range (MeV): 4.098 TO 6.453

Efficiency = 0.1113 CPM/DPM

TOTAL COUNT DATA:

Item
Raw spectrum
Smoothed
Composite fit
Residuals .

Total
18843.0
18843.0
17240.9

1602.1

% Recovery
100.000
100.000
91.498
8.502

Analyzed by:
RW

WHC-SD-WM-DP-0
57 REV 0

Pea k
ID Final

1 . 10 3

Totals:



Spectrum 11a3265.CNF
1 Legend: -Raw = .... Modeled Peaks = 1,2,.., etc Display Max.:

WHC-SD-WM-DP-057 REV 0

3
3
3

2...
.2...

..........

.2

.1
2.

.....
.2.

............................

1...
.1.

.1

....................... 1

BEST AVAILABLE COPY

543

2444.2

..

....

....

....



1
1
1
1
1
1
1
1
1
1
2
2
2
2
2
2
2
2
2
2
3
3
3
3
3
3
3
3
3
3
4
4
4
4
4
4
4
4
4
4
5

Raw Data Dump
0 O. -

21 2.
31 3.

1.
0.
2.

71 2.
81 4.
91 4.
01 0.
11 3.
21 4.
31 3.
41 5.
51 10.
61 10.
71 6.
81 17.
91 36.
01 29.
11 45.
21 92.
31 132. 1
41 165. 1
51 277. 2
61 252. 1
71 87.
81 91.
91 178. 1

331. 3
59.
52.

31 0.
41 0.
51 4.
61 8.
71 1.
81 0.
91 0.
01 0.
11 0.
21 0.
31 0.
41 0.
51 0.
61 0.
71 0.
81 0.
91 0.
11 0.

AEA Spectrum:for
0.
2.
2.
2.
0.
2.
2.
6.
2.
3.
5.
4.
2.
9.
3.
4.

15.
6.

10.
22.
27.
48.
77.
52.
85.
70.
67.
75.
98.
56.
57.
56.

2.
3.
5.
6.
6.
2.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
1.
0.
0.

0.
1.
1.
1.
1.
2.
5.
4.
2.
2.
1.
3.
4.
3.
3.
9.
6.
8.

16.
21.
23.
50.
72.

165.
172.
306.
105.

73.
120.
206.

51.
1.
1.
1.
5.
7.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
1.
0.

11a3265.CNF
0.
1.
0.
1.
2.
2.
1.
4.
3.
4.
1.
2.
4.
3.

11.
5.

12.
14.
17.
10.
25.
51.
80.

145.
180.
299.

88.
87.

114.
207.
369.

50.
1.
1.
1.
6.

10.
2.
0.
0.
0.
0.
0.
0.
1.
0.
0.
0.
0.
0.

0.
0.
2.
0.
2.
2.
4.
1.
2.
2.
1.
1.
5.
5.
8.
5.
9.

12.
15.
23.
40.
52.
97.

148..
240.
348.

81.
69.

119.
219.
372.

32.
0.
2.
5.
7.

12.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
1.
0.

0.
0.
2.
2.
3.
1.
0.
2.
6.
4.
1.
3.
2.
9.

15.
6.

14.
15.
21.
24.
32.
50.
79.

125.
197.
458.

79.
90.

133.
235.
272.

27.
4.
0.
1.
8.

10.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
1.
0.

BEST AVAILABLE COPY

S544

WHC-SD-WM-DP-057 REV o0. 0. 0. 0.
1. 2. 0. 2.
4. 0. 2. 1.
3. 2. 3. 0.
2. 2. 0. 0.
2. 3. 1. 2.
0. 5. 1. 3.
0. 0. 1. 3.
1. 2. 4. 3.
3. 4. 3. 1.
2. 2. 5. 3.
0. 2. 5. 1.

10. 6. 6. 2.
10. 5. 7. 7.
10. 7. 4. 7.

9. 11. 9. 4.
6. 18. 8. 11.

17. 14. 11. 17.
18. 9. 30. 25.
26. 30. 27. 30.
48. 43. 38. 35.
59. 57. 61. 75.

126. 118. 116. 150.
133. 144. 163. 173.
232. 237. 238. 263.
479. 468. ('492. 338.

74. 76. T . 81.
74. 86. 104. 105.

147. 156. 165. 180.
219. 204. 241. 279.
178. 128. 98. 96.

14. 15. 4. 5.
1. 0. 1. 1.
1. 4. 1. 3.
3. 3. 5. 3.
5. 14. 4. 6.
9. 12. 6. 2.
0. 0. 0. 0.
0. 0. 0. 0.
0. 0. 0. 0.
0. 0. 0. 0.
0. 0. 0. 0.
0. 0. 0. 0.
0. 0. 0. 0.
1. 0. 0. 0.
0. 0. 0. 0.
0. 0. 0. 0.
0. 0. 0. 0.
0. 0. 0. 0.
0. 0. 0. 0.



G E N E R A L

Westinghouse Hanford Co.

A L P H A E N E R G Y
Rev. 2.01

DATA REDUCTION REPORT

11/ - f 3

A N A L Y S I S

SAMPLE
J1302-5682

File ID: 12a4252.CNF

Counted on: 1
Detector: A
Geometry number: 1
Count time:

1/19/93 @ 8:21
EA12

28802. Sec

PEAK ANALYSIS

Peak height
Initial Final

10.9 10.9
1285.0 1285.0

26.4 26.4
15.9 15.9
7.8 7.8

Peak center
Initial Final

302.537 302.537
255.590 255.589
186.895 185.454
150.536 149.988
139.879 135.119

FWHM
Initial Final
8.000 5.013

10.000 4.150
44.000 67.234
26.000 32.125
26.000 3.614

Tau
Initial Final
4.000 1.051
5.000 1.083

22.000 29.638
13.000 13.301
13.000 0.036

PEAK RESULTS
Peak Error Limit: 25%

Peak
ID Isotope
1
2 Am243
3 Np237
4 Np237

Np237

AEA
Frac

0.913
0.038
0.016

0.033

Peak Centroid Count
Exp. Obs. Diff. FWHM Rate c/m

5.486 0.53
5.276 5.270 0.0060.02 51.63
4.781 4.948 -. 1670.31 2.17
4.640 4.784 -. 1440.15 0.92
4.781 4.784 -. 003

4.716 0.02 1.88

%err
@95
12.3
1.2

13.1
14.2

7.2

d /m
Activity@
uCi/ea

408.0 0.184E-03
19.5 0.878E-05

119.9 0.540E-04
8.3 0.372E-05
14.7 0.661E-0'

1.000 <--valid peaks only--> 56.59 BESTAVAILABLE COPY
DETECTOR CALIBRATION

Energy(MEV) = 4.095 + (0.0046)*Channel
Energy range (MeV): 4.095 TO 6.450

Efficiency 0.1278 CPM/DPM

TOTAL COUNT DATA:

Item
Raw spectrum
Smoothed
Composite fit
Residuals

Total
27154.0
27154.0
27416.5

-262.5

% Recovery
100.000
100.000
100.967
-0.967

Analyzed by:

'545

WHC-SD-WM-DP-05 7 REV 0

Peak
TD
1?
2
3
4
5

Totals:

RW



Spectrum 12a4252.CNF
1 Legend: Raw = .... Modeled Peaks = 1,2,.., etc Display Max.:

WHC-SD-WM-DP-057 REV 0

........ 2

........................... 2 ...
........................................................

.................................... 2

BEST AVAILABLE COPY

546

8062.7

3

3.
32.
3. .2

2.....

2....

.2
2



Raw Data Dump for AEA Spectrum:

11
21
31
41
51
61
71
81
91

101
111
121
131
141
151
161
171
181
191
201
211
221
231
241
251
261
271
281
291

01)
311
321
331
341
351
361
371
381
391
401
411
421
431
441
451
461
471
481
491
511

D.
1.
4.
4.
2.
4.
8.
6.
4.
7
5.
8.
9.

12.
15.
26.
14.
24.
26.
24.
46.
56.
83.

207.
521.
835.
188.

33.
1.
6.

0.
1.
1.
2.
7.
0.
0.
1.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.

0.
5.
5.
4.
4.
4.
2.
7.
6.
5.

11.
7.
8.

14.
15.
16.
23.
22.
26.
35.
43.
61.

109.
222.
561.
929.
144.

17.
3.
5.

13.
1.
0.
0.
0.
0.
1.
1.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.

0.
4.
6.
3.
2.
8.
4.
2.
8.
5.
9.
7.

10.
7.

13.
17.
17.
39.
35.
37.
49.
70.

100.
252.
630.

1037.
117.

20.
3.
8.

10.
1.
0.
0.
1.
3.
1.
0.
0.
0.
0.
1.
0.
0.
0.
0.
0.
0.
0.
0.

12a4252.CNF
0.
2.
5.
3.
2.
5.
2.
4.
1.
4.
4.

11.
10.
11.

7.
12.
18.
20.
41.
41.
49.
80.

130.
269.
656.

1180.
102.

6.
2.

0.
0.
0.
1.
2.
2.
0.
0.
0.
1.
0.
0.
0.
0.
0.
0.
0.
0.
0.

0.
4.
2.
2.
5.
4.
4.
7.
5.
5.

11.
13.

4.
11.
13.
11.
25.
29.
32.
36.
50.
59.

131.
286.
755.

1466.
91.
2.
5.
7.

12.
0.
1.
0.
2.
0.
1.
0.
0.
0.
0.
0.
0.
1.
0.
0.
0.
0.
0.
0.

BEST AVAILABLE COPY

547

0.
2.
7.
4.
3.
5.
4.
2.
7.

14.
12.
9.

11.
17.
18.
15.
30.
24.
33.
56.
47.
81.

119.
315.

1524
4.
4.
6.
8.
1.
0.
0.
0.
0.
0.
1.
0.
0.
0.
0.
0.
0.
1.
0.
0.
0.
0.
0.
0.

WHC-SD-WM-DP-05.REV O0. 0.
3. 2. 4.
3. 5. 2.
7. 2. 4.
5. 4. 3.
5. 6. 3.
3. 3. 5.
4. 5. 5.
1. 14. 10.
8. 7. 4.
9. 6. 7.
3. 9. 8.

17. 10. 11. 1
10. 14. 18. 1
12. 19. 18. 1
18. 21. .19. 1
20. 20. 17. 2
30. 28. 22. 3
42. 36. 30. 3
39. 31. 50. 3
65. 57. 52.
91. 88. 80. 10

152. 144. 195. 20
378. 391. 437. 46
801. 878. 768. 78

1463. 1015. 617. 37
92. 75. 61. 6

1. 1. 2.
6. 4. 8.
6. 7. 9.
3. 3.
0. 0. 0.
0. 0. 0.
1. 1. 0.
1. 1. 0.
2. 1. 1.
1. 0. 0.
0. 0. 0.
0. 0. 0.
0. 0. 0.
0. 0. 0.
0. 0. 0.
0. 0. 0.
0. 0. 0.
0. 0. 0.
0. 0. 0.
0. 0. 0.
0. 0. 0.
0. 0. 0.
0. 0. 0.

7.
1.
3.
1.
8.
1.
3.
8.
4.
7.
3.
8.
0.
9.
6.
6.
2.
2.
6.
5.
3.
4.
1.
6.
9.
7.
6.
1.
7.

J

3
0.
3.
1.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
1.
0.
0.



G E N E R A L

Westinghouse Hanford Co.

A L P H A E N E R G Y
Rev. 2.01

DATA REDUCTION REPORT

A N A L Y S I S

SAMPLE
J-1286-5782

File ID: 3a3469.CNF

Counted on: 1
Detector: A
Geometry number: 1
Count time:

1/19/93 @16:53
EA3

28800. Sec

PEAK ANALYSIS

Peak height
Initial Final
117.2 117.2
198.4 198.4

3.7 3.7
4.4 4.4
4.4 4.4
4.0 4.0

Peak center
Initial Final

296.443 296.571
256.446 256.446
129.441 127.161
87.951 86.911
71.654 69.042
43.975 43.561

FWHM
Initial Final
42.000 54.703
44.000 22.910
6.000 2.918

12.000 13.-777
16.000 5.059
8.000 2.067

Tau
Initial Final
21.000 26.203
22.000 2.048
.3.000 0.865
6.000 9.251
8.000 0.958
4.000 0.517

PEAK RESULTS
Peak Error Limit: 25%

Peak
ID Isotope
1 Th228

Am241
2 Am243

Pu240

5
6

AEA Peak Centroid
Frac Exp. Obs. Diff. FWHM

0.280 5.430 5.457 -.0270.25
5.480 5.457 0.023

0.705 5.276 5.272 0.0040.11
5.144 5.272 -. 128

???? - 4.678
4.492
4.410
4.293

Count
Rate c/m

8.67

%err
@95
3.0

21.86 2.0

0.13
0.17
0.22
0.15

70.0
41.9
28.3
33.5

d/m
95.2
71.9

172.1
170.4

Activity
uCi/ea

0. 429E-04
0. 324E-04
0. 775E-04
0. 767E-04

0.985 <--valid peaks only--> 30.53 BESTAVAILABLE COPY
DETECTOR CALIBRATION

Energy(MEV) = 4.093 + (0.0046)*Channel
Energy range (MeV): 4.093 TO 6.448

Efficiency = 0.1283 CPM/DPM

TOTAL COUNT DATA:

Item
Raw spectrum
Smoothed
Composite fit
Residuals

Total
14874.0
14874.0
14972.2

-98.2

% Recovery
100.000
100.000
100.660
-0.660

548

WHC-SD-WfA-DP-0 57 REV 0

Peak
ID
1
2
3?
4?
5?
6?

Totals:



Analyzed by:
DM

WHC-SD-WM-DP-0
57 REV O

0

BEST AVAILABLE COPY

549



Spectrum 3a3469.CNF
1 Legend: Riw = .... Modeled Peaks = 1,2,.., etc Display Max.:

WHC-SD-WMA-DP-0 57 REV 0

4.
3.
32.
32.
3.2

.2
.. 2

..... 2

........ 2
2

2

1.
.2

2

1..

..............
........ 1

2
2

2
.2..

................
.2....

.. ..

...1.

..... 2 ......

.............. 2............

....................... 2 ..

1
1

BEST AVAILABLECP

550

1542.4

.......



Raw Data. Dum
1 0.

11
21
31
41
51
61
71
81
91

101
111
121
131
141
151
161
171
181
191
201
211
221
231
241
251
261
271
281
291
301
311
321
331
341
351
361
371
381
391
401
411
421
431
441
451
461
471
481
491
511

0.
2.
3.
2.
2.
6.
5.
6.
5.
9.

12.
11.
13.
15.
20.
24.
31.
25.
37.
39.
57.
75.

144.
184.
174.
185.

51.
74.

133.
106.

59.
8.
0.
1.
0.
2.
0.
0.
0.
1.
0.
0.
0.
0.
0.
0.
1.
0.
0.
0.

p for AEA
0.
0.
4.
1.
6.
5.
1.
7.
7.
5.
7.
5.
7.
7.

15.
8.

24.
22.
37.
37.
42.
57.
85.
98.

173.
193.
153.

76.
84.

115.
103.

51.
2.
0.
0.
0.
2.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
1.
0.
0.

1

1

1
1

1
1
1
2
4
3
5
8

14
17
18
14

5

3

Spectrum: 3a3469.CNF WHC-SD-WM-DP-05 REV0. 0. 0. 0. 0. 0.
0. 0. 0. 0. 1. 1. 2.
3. 5. 2. 1. 4. 5. 3.
3. 4. 4. 5. 3. 8. 2.
7. 6. 11. 2. 3. 5. 1.
5. 5. 3. 7. 6. 6. 6.
3. 3. 7. 4. 5. 10. 5.
8. 5. 4. 6. 4. 3. 1.
1. 4. 5. 10. 7. 8. 8.
3. 9. 8. 6. 6. 5. 6.
4. 7. 5. 7. 6. 6. 10.
7. 11. 10. 12. 10. 8. 7.
1. 15. 11. 11. 11. 14. 14.
2. 12. 11. 7. 10. 8. 13.
9. 7. 13. 9. 19. 19. 14.
6. 18. 15. 22. 16. 27. 16.
7. 13. 24. 30. 25. 18. 24.
9. 24. 13. 28. 26. 27. 19.
9. 24. 18. 29. 29. 37. 28.
2. 27. 38. 36. 40. 47. 22.
9. 54. 48. 46. 51. 51. 53.
7. 59. 70. 90. 73. 70. 66.
7. 94. 88. 92. 103. 137. 108.
1. 130. 145. 139. 138. 144. 137.
9. 193. 186. M 209. 190. 209.
0. 193. 201. 205. 200. 184. 220.
1. 133. 111. 118. 88. 77. 71.
3. 58. 86. 75. 71. 63. 62.
5. 99. 92. 80. 110. 101. 107.
9P 107. 116. 109. 115. 122. 108.

121. 106. 108. 93. 88. 83.
4. 26. 30. 23. 12. 11. 14.
4. 1. 1. 1. 0. 1. 1.
1. 1. 0. 1. 2. 1. 1.
0. 0. 0. 0. 3. 2. 2.
2. 0. 1. 0. 2. 1. 1.
2. 0. 2. 3. 0. 0. 0.
0. 1. 1. 0. 1. 0. 0.
0. 0. 0. 0. 0. 0. 0.
1. 0. 0. 0. 0. 0. 0.
0. 0. 0. 0. 0. 0. 0.
0. 0. 2. 0. 0. 0. 0.
0. 0. 0. 0. 0. 0. 0.
0. 0. 0. 0. 0. 1. 0.
0. 0. 0. 0. 0. 0. 0.
0. 0. 0. 0. 0. 0. 0.
0. 0. 0. 0. 0. 0. 0.
0. 0. 0. 0. 0. 0. 0.
0. 0. 0. 0. 0. 0. 0.
0. 0. 0. 0. 0. 0. 0.

BEST AVAILABLE COPY

^55i1

00.
2.
3.
8.
3.
3.
9.
6.
6.
6.

i7.
8.

20.
16.
11.

-15.
18.
35.
46.
54.
94.

115.
187.
191.
202.

75.
72.

110.
100.

57.
4.
0.
0.
1.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
1.
0.
0.



G E N E R A L

Westinghouse Hanford Co.

A L P H A E N E R G Y
Rev. 2.01

DATA REDUCTION REPORT

A N A L Y S I S

SAMPLE
J-1286-5782 DUP.

File ID: 4a4979.CNF

Counted on: 1
Detector: A
Geometry number: 1
Count time:

1/19/93 @16:54
EA4

28803. Sec

PEAK ANALYSIS

Peak height
Initial Final

10.8 10.8
211.0 211.0
322.6 322.6

7.2 7.2

Peak center
Initial Final
361.568 361.568
303.040 303.036
257.580 257.462
141.115 140.859

FWHM
Initial Final
16.000 8.992
16.000 7.384
14.000 6.063
92.000 1.000

Tau
Initial

8.000
8.000
7.000

46.000

PEAK RESULTS
Peak Error Limit: 25%

P Isotope
1 Cm244

Cm24 3
2 Pu238

Am241
3 Am243

AEA Peak Centroid Count
Frac Exp. Obs. Diff. FWHM Rate c/m

0.017 5.796 5.784 0.0120.04 0.65
5.786 5.784 0.002

0.377 5.499 5.509 -.0100.03 14.60
5.480 5.509 -.029

0.563 5.276 5.295 -.0190.03 21.77
0.015 4.747 0.00 0.57

%err
@95

11.1

2.3

2.1
14.6

d/m
7.3

10.0
228.9
175.3
248.2

6.4

Activity
uCi/ea

0. 329E-05
0.451E-05
0.103E-03
0.790E-04
0. 1 121-C3
0.2900C

0.972 <--valid peaks only--> 37.59
BEST AVAILABLE COPY

DETECTOR CALIBRATION
Energy(MEV) = 4.085 + (0.0047)*Channel

Energy range (MeV): 4.085 TO 6.491
Efficiency = 0.0886 CPM/DPM

TOTAL COUNT DATA:

Item
Raw spectrum
Smoothed
Composite fit
Residuals

Total
18567.0
18567.0
18045.2

521.8

% Recovery
100.000
100.000
97.189
2.811

Analyzed by:
DM

VWHC-SD-WMh-DP- 057 REV 0

Peak
ID
1
2
3
4

Final
1.569
1.020
0.84 1
0 . I'00

Totals:



1 Legend:- Raw =
Spectrum 4a4979.CNF

.... Modeled Peaks = 1,2,.., etc Display Max.:

WHC-SD-WM-DP-057 REV 0

4.
3.
3..
.3..
.3..

*...3.

..3..
...... 3 ..
2........3.
2..........
.2.........

...2........

....2......
...... 2....
.........2.
...... 3....

...........

...........

. .3..

.2

.. 3.
.3.

3.....
...........
...........
...........

2.

...2.

.................. ..

..3.....

................... 3 .....
............ 3 ..........

2

BEST AVAILABLE COPY

553

2325.7



1
1
1
1
1
1
1
1
1
2
2
2
2
2
2
2
2
2
2
2
3
3
3
3
3
3
3
3
3
3
4
4
4
4
4
4
4
4
4
4
5

Raw nata Dump
1 01

11 0.
21 0.
31 0.

1.
3.

q~l 1.
71 3.
81 0.
91 3.
01 0.
11 3.
21 9.
31 5.
41 10.
51- 11.
61 26.
71 16.
81 26.
91 40.
01 48:
11 64.
21 98.
31 145. 1
41 203. 2
51 287. 2
61 283. 1
71 74.
81 101. 1
91 133. 1

32 .
20 3.

31 0.
41 3.
51 6.
61 14.
71 0.
81 0.
91 0.
01 0.
11 0.
21 0.
31 0.
41 0.
51 0.
61 0.
71 0.
81 1.
91 0.
11 0.

for
0.
0.
1.
0.
3.
1.
0.
1.
1.
3.
4.
4.
7.
5.

15.
11.
15.
16.
22.
32.
56.
64.
96.
42.
13.
71.
98.
92.
18.
6.

37.
2.
4.
6.

11.
10.
3.
0.
0.-
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.

AEA Spectrum:
0.
0.
0.
0.
3.
0.
1.
1.
3.
3.
6.
9.
6.

12.
12.
13.
13.
27.
27.
38.
43.
72.
84.

128.
212.
267.
159.

71.
96.

156.
222.

27.
1.
1.
3.
9.

10.
2.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.

0.
0.
0.
1.
1.
2.
0.
3.
5.
2.
5.
6.

12.
9.
5.

15.
19.
18.
30.
35.
40.
84.

120.
165.
223.
321.

93.
69.
91.

132.
217.

27.
0.
2.
4.
9.

10.
1.
0.
0.
0.
0.
0.
2.
0.
0.
0.
0.
1.
0.

4a4979.CNF
0.
0.
1.
3.
2.
3.
3.
1.
2.
4.
3.
4.

11.
10.
10.
9.

16.
17.
36.
33.
63.
81.

104.
164.
244.
334.

89.
78.

117.
169.
217.

7.
2.
3.
4.

12.
8.
0.
0.
0.
0.
0.
1.
0.
0.
0.
0.
0.
0.
0.

VHC-SD-WM-DP-05 7 REV 0
0.
0.
3.
2.
1.
0.
3.
2.
1.
3.
3.

11.
6.
5.
7.

16.
15.
21.
30.
45.
53.
58.

110.
166.
228.
377.

73.
87.

103.
201.
195.

13.
2.
2.
7.

10.
11.
0.
0.
0.
0.
0.
0.
2.
0.
0.
0.
0.
0.
0.

0.
0.
0.
0.
1.
3.
2.
3.
2.
6.
4.
4.
7.
8.

10.
14.
17.
28.
19.
42.
65.
78.

124.
171.

9-8.,

68.
135.
169.
130.

11.
1.
4.
7.
5.
2.
0.
0.
0.
0.
0.
1.
0.
0.
0.
0 .-
0.
0.
0.

0.
1.
4.
2.
1.
4.
0.
2.
1.
1.
8.
6.
7.
6.

10.
27.
22.
17.
33.
46.
82.
76.'

141.
197.
25.8.
375.

81.
75.

145.
191.
107.

5.
5.
4.

10.
12.

4.
1.
0.
2.
0.
1.
0.
1.
0.
0.
0.
1.
1.
0.

0.
0.
0.
1.
2.
2.
3.
3.
1.
4.
9.
8.
8.

11.
11.
19.
22.
23.
24.
47.
51.
76.

126.
203.
283.
396.

74.
89.

134.
181.

52.
6.
1.
7.
4.

12.
4.
0.
0.
0.
0.
0.
0.
1.
0.
0.
0.
0.
0.
0.

0.

1.
1.
1.
2.

3.
3.
1.
3.
6.
1.
7.
2.

15.
11.
18.
32.
31.
10.
57.
58.
77.

146.
190.
255.
336.

87.
90.

115.

3.
3.
3.

5.
6.
2.
0.
0.
0.
0

1.
0.
0.
0.
0.
0.
0.0.

BEST AVAILABLE COPY

554



Westinghouse-Hanford Co.

G E N E R A L A N A L Y S I SA L P H A E N E R G Y
Rev. 2.01

DATA REDUCTION REPORT

SAMPLE
J-1286-5782 TRIP

File ID: 5a5902.CNF

Counted on: 11/19/93
Detector: AEA5
Geometry number: 1
Count time:

@16:55

28804. Sec

PEAK ANALYSIS

Peak height
Initial Final

394.9 394.9
585.0 585.0
10.7 10.7
2.9 2.9

Peak center
Initial Final
300.140 300.140
254.399 254.171
114.894 114.860
106.225 105.642

FWHM
Initial Final
20.000 18.108
22.000 18.214
194.000 1.000

6.000 0.399

Tau
Initial
10.000
11.000
97.000

3.000

PEAK RESULTS
Peak Error Limit: 25%

Peak
ID Isotope
1 Am241

Pu238
2 Am243

Pu240
3 Np237

AEA Peak Centroid
Frac Exp. Obs. Diff. FWHM

0.359 5.480 5.503 -.0230.09
5.499 5.503 -.004

0.559 5.276 5.287 -.0110.09
5.144 5.287 -. 143

0.012 4.640 4.632 0.0080.00
???? 4.589

Count
Rate c/m

24.30

%err
@95
1.8

37.86 1.5

0.82 10.0
0.10 79.5

d/m
190.2
248.3
281.4
278.6
100.9

uCi/ea
0. 857E-04
0. 11 2E-03
0. 127E-03
0. 125E-03
0. 454E-04

0.931 <--valid peaks only--> 62.98 BEST AVAILABLE COPY
DETECTOR CALIBRATION

Energy(MEV) = 4.092 + (0.0047)*Channel
Energy range (MeV): 4.092 TO 6.499

Efficiency = 0.1359 CPM/DPM

TOTAL COUNT DATA:

Item
Raw spectrum
Smoothed
Composite fit
Residuals

Total
32487.0
32487.0
30283.2

2203.8

% Recovery
100.000
100.000
93.216

6.784

Analyzed by:
DM

.55

WHC-SD-WM.-DP- 057 REV 0

Peak
ID
1
2
3
4?

Final
3.739
3.439
0.100
0.097

Totals:



Spectrum 5a5902.CNF
1 Legend: Raw = .... Modeled Peaks = 1,2,.., etc Display Max.:

WHC-SD-WM-DP-057 REV 0

2..
2 ...
.2 ...
.2 ....
... 2...
.... ...2 ...
... .. ...... .2 .

.2

2...

........... 2 ....

................ . . . . . . . . . . . . . .2 . . . . .

............... 2 .....

1
........... 1

BEST AVAILABLE COPY

4697.0

.2

... . .

556

.........

.........



1
1
1
1
1
1
1
1
1
2
2
2
2
2
2
2
2
2
2
2
3
3
3
3
3
3
3
3
3
3
4
4
4
4
4
4
4
4
4
4
5

Raw Data Dump
1 ' 0.

11 0.
21 0.
31 2.
41 3.
51 5.
61 6.
71 1.
81 3.
91 9.
01 10.
11 10.
21 5.
31 10.
41 15.
51 16.
61 25.
71 39.
81 30.
91 58.
01 69.
11 94.
21 119. 1
31 189. 2
41 349. 3
51 606. 6
61 434. 4
71 106. 1
81 164. 1
91 296. 2
01 41 . 3
11 121.
21 11.
31 2.
41 1.
51 6.
61 11.
71 0.
81 0.
91 0.
01 0.
11 0.
21 1.
31 0.
41 1.
51 0.
61 0.
71 2.
81 0.
91 0.
11 0.

AEA Spectrum:for
0.
0.
2.
2.
4.
5.
2.
2.
8.

10.
9.
3.

13.
11.
19.
22.
33.
29.
45.
57.
73.
92.
37.
11.
90.
03.
00.
25.
49.
73.
83
90.

4.
1.
4.
3.
4.
0.
0.
0.
0.
0.
0.
1.
0.
0.
0.
0.
0.
0.
0.

0.
0.
1.
7.
2.
5.
5.
5.
5.
6.
3.

11.
13.
15.
20.
20.
25.
28.
52.
58.
63.

107.
112.
225.
416.
632.
349.
123.
150.
310.
394.

75.
3.
0.
3.
2.
5.
1.
0.
0.
0.
0.
0.
1.
0.
0.
0.
2.
1.
0.

557

0.
0.
5.
8.
7.
3.
6.

13.
5.
9.
9.

13.
14.
15.
12.
22.
19.
32.
42.
52.
72.

102.
144.
231.
440.
638.
264.
142.
170.
335.
327.

73.
1.
3.
4.
6.
7.
0.
0.
0.
0.
0.
2.
0.
0.
0.
0,
0.
0.
1.

5a5902
0.
0.
4.
4.
2.
8.
8.
5.
5.
7.

13.
13.

9.
22.
13.
30.
32.
36.
50.
61.
72.

100.
121.
224.

232.
125.
200.
349.
310.

43.
0.
2.
2.
6.
2.
2.
0.
0.
1.
1.
0.
0.
0.
0.
0.
0.
2.
0.

CNF
0.
0.
5.
5.
3.
6.
5.
4.
3.
6.

12.
13.

9.
12.
23.
16.
27.
31.
54.
70.
71.

126.
139.
239.
473.
582.
205.
114.
206.
392.
333.

26.
2.
2.
6.
7.
3.
0.
0.
0.
0.
0.
0.
0.
0.
0.
1.
1.
0.
0.

WHC-SD-WM-DP-057 REV 0
0. 0. 0. 0.
0. 5. 4. 7.

10. 4. 2. 3.
4. 4. 3. 3.
3. 4. 7. 4.
4. 7. 6. 1.
3. 5. 2. 5.
2. 4 4. 4.
9. 8. 5. 13.

10. 9. 10. 13.
10. 11. 10. 6.

7. 10. 1-4. 6.
13. 14. 20. 13.
21. 16. 19. 17.
18. 17. 12. 18.
35. 24. 18. 28.
23. 36. 30. 31.
31. 32. 39. 42.
40. 42. 48. 50.
56. 64. 71. 66.
85. 65. 95. 8'.

108. 115. 104. 122.
184. 150. 186. 206.
278. 276. 286. 361.
514. 543. 549. 588.
622. 547. 499. 460.
197. 183. 156. 163.
139. 107. 142. 142.
213. 201. 2 276.
355. 395. (438.) 399.
241. 217 . 15Y.

28. 21. 23.
5. 1. 2
0. 2. 6. 2.
1. 2. 5. 3.
7. 2. 6. 8.
6. 8. 2. 3.
1. 1. 1. 2.
0. 0. 0. 0.
0. 0. 0. 0.
0. 0. 1. 0.
0. 1. 0. 0.
0. 0. 0. 0.
0. 1. 0. 0.
0. 0. 0. 0.
0. 0. 0. 0.
0. 0. 0. 0.
0. 1. 1. 0.
0. 0. 1. 0.
0. 0. 0. 0.

BEST AVAILABLE COPY



Westinghouse Hanford Co.

G E N E R A L A L P H A E N E R G Y
Rev. 2.01

DATA REDUCTION REPORT

A N A L Y S I S

SAMPLE
J-1286-5982 WHC-SD-W

File ID: 6a6812.CNF

ed on: 11/19/93 @16:55
tor: AEA6
try number: 1
time: 28803. Sec

PEAK ANALYSIS

M-DP-057 REV 0

Peak height Peak center
Initial Final Initial Final
571.5 571.5 288.192 288.192
924.3 924.3 243.642 242.196

FWHM
Initial Final
36.000 75.040
38.000 63.062

Ta 1.1

In L ja Final
18.000 25.55i
19.000 5.2I7

PEAK RESULTS
Peak Error Limit: 25%

Peak
sotcpe
Th228
Am24 1

2 Am243
Pu240

AEA Peak Centroid Count %err
Frac Exp. Obs. Diff. FWHM Rate c/m @95

0.264 5.430 5.442 -. 0120.35 50.03 1.3
5.480 5.442 0.038

0.715 5.276 5.226 0.0500.30 135.76 0.8
5.144 5.226 -.082

d/Im
537.9
406.3

1046.8
1036.3

Activity

0. U2i2-03
0. 183E-03
0.472E-03
0 .467E-03

0.979 <--valid peaks only--> 185.79

DETECTOR CALIBRATION BESTAVAILABLE COPY
Energy(MEV) = 4.087 + (0.0047)*Channel

Energy range (MeV): 4.087 TO 6.494
Efficiency = 0.1310 CPM/DPM

TOTAL COUNT DATA:

Item
Raw spectrum
Smoothed
Composite fit
Residuals

Total
91148.0
91151.0
89189.2

1958.8

% Recovery
100.000
100.003
97.851
2.149

Analyzed by:

.. 558

Count
Detec
Geome
Count

Peak
ID
1
2

Totals:

DM



Spectrum 6a6812.CNF
1 L'gend: Raw = .... Modeled Peaks = 1,2,.., etc

2.
2..
2..
2..
.2.

. 2 ..

. 2. .

.. 2..

...2..2

... 2 ...

..... 2...

..........

......... 2..

.............

.............

.............

.............

.2.

...2

1.

2.

.1

2.

.2

1
1

.2

.2

.2.

...

..1

Display Max.:

WHC-SD-WM-DP-057 REV 0

.. 2
.. 2

................. 2 .

........................... 2 .

.............................. 2 ...

................. 2 ........
.2........

.11

BEST AVAILABLE COPY

553

7520.9



Raw Data Dum
1

11
21
31

71
81
91

101
111
121
131
141
151
161
171
181
191
20 F
211
221
231
21 1
251
261
271
281
291

3320

331
341
351
361
371
381
391
401
411
421
431
44 1
451
461
471
481
491
511

AEA Spectrum:
0.
0.

33.
32.
42.
52.
56.
61.
75.
78.
94.

111.
120.
151.
163.
175.
217.
231.
296.
373.
418.
527.
672.
863.
974
895.
547.
479.
550.
525.
360.

87.
i1.

2.
5.

13.
1.
3.
0.
0.
0.
0.
0.
0.
1.
0.
0.
1.
0.
0.
0.

p for
0.
0.

24.
40.
44.
48.
49.
61.
68.
76.
83.
98.

132.
130.
165.
172.
192.
231.
283.
370.
414.
515.
642.
822.
927.
849.
516.
515.
565.
590.
330.

83.
11.

4.
4.
4.
4.
1.
0.
0.
0.
0.
0.
0.
0.
0.
0.
3.
0.
1.
0.

0.
0.

38.
37.
48.
54.
66.
35.
56.
75.
89.
93.

118.
139.
164.
206.
220.
251.
287.
378.
439.
539.
732.

.8

524.
477.
572.
515.
292.

70.
12.
7.
5.
4.
5.
1.
0.
0.
0.
0.
0.
0.
0.
0.
1.
0.
0.
0.

0.
0.

30.
38.
33.
42.
58.
58.
61.
80.

103.
105.
118.
144.
176.
171.
203.
273.
311.
391.
429.
525.
709.
872.
929.
797.
471.
521.
557.
518.
250.

67.
3.
9.
5.
2.
1.
1.
1.
0.
1.
0.
0.
0.
1.
0.
0.
0.
0.
1.

VHC-SD-WM-DP-05 7 REV 06a6812
0.
0.

26.
39.
30.
56.
52.
66.
74.
98.

105.
109.
154.
160.
160.
204.
248.
268.
319.
373.
466.
576.
691.
930.
967.
754.
460.
482.
563.
562.
250.

48.
6.
8.
6.
6.
1.
0.
1.
0.
0.
0.
0.
0.
0.
0.
0.
3.
0.
3.

CNF
0.
0.

18.
34.
44.
57.
57.
68.
75.

102.
74.

104.
103.
130.
169.
198.
244.
246.
344.
385.
427.
578.
679.
892.
943.
710.
453.
466.
510.
496.
207.

26.
7.
4.
7.
4.
1.
3.
0.
0.
0.
0.
0.
2.
0.
0.
0.
1.
0.
5.

0.
12.
24.
35.
40.
38.
56.
59.
72.
88.

110.
100.
131.
160.
179.
218.
239.
286.
322.
367.
483.
541.
706.
846.
916.
678.
433.
503.
575.
481.
170.

23.
9.
5.
3.
4.
2.
0.
0.
0.
0.
1.
0.
0.
0.
0.
2.
2.
0.
9.

BEST AVAILABLE Copy

0.
33.
37.
49.
45.
50.
64.
73.
80.
83.
96.

121.
136.
146.
182.
191.
239.
300.
331.
402.
507.
626.
736.
932.
926.
625.
457.
517.

483.
168.

17.
1.
4.
7.
8.
2.
2.
0.
0.
0.
0.
0.
1.
0.
0.
2.
1.
0.
2.

0.
38.
32.
34.
50.
45.
58.
67.
81.

100.
113.
155.
143.
176.
232.
264.
275.
340.
421.
474.
606.
786.

92C.913.
609.
391.
504.
571.
406.
120.

21.
6.
7.
7.

6.
2.
1.
0.
0.
0.
1.
0.
0.
0.
0.
0.
0.
0.
0.

0.
25.
29.

37.53.
57.
58.
65.
70.

136.
162.
177.
180.
243.
289.
335.
427.
4 84.
640.

2 7.

8 67.566.
442.
503.
550.
376.
1i8.

15.4.

8.

5.2.
1.
0.
0.
0.
0.
0.
1.
0.
0.
3.

1.1.
0.



Westinghouse Hanford Co.

G E N E R A L A N A L Y S I SA L P H A E N E R G Y
Rev. 2.01

DATA REDUCTION REPORT

SAMPLE
J-1286-5982 SPIK

File ID: 2a2405.CNF

Counted on: 11/19/93
Detector: AEA2
Geometry number: 1
Count time:

@16:52

28803. Sec

PEAK ANALYSIS

Peak height
Initial Final
907.6 907.6
1145.4 1145.4

30.8 30.8
9.6 9.6

Peak center
Initial Final

298.257 298.257
253.538 253.113
85.803 85.292
37.799 35.643

FWHM
Initial Final
22.000 20.776
20.000 18.287

214.000 1.000
16.000 44.109

Tau
Initial
11.000
10.000

107.000
8.000

PEAK RESULTS
Peak Error Limit: 25%

Peak
ID Isotope
1 Am241

Pu238
2 Am243

Pu240

AEA Peak Centroid
Frac Exp. Obs. Diff. FWHM
0.379 5.480 5.482 -.0020.10

5.499 5.482 0.017
0.571 5.276 5.270 0.0060.09

5.144 5.270 -. 126
0.010 4.481 0.00

???? 4.248

Count
Rate c/m

81.11

%err
@95
1.0

122.13 0.9

2.24 7.9
0.64 25.2

d/m
742.6
969.5

1061.6
1051.0

19.3

Activit
uCi/eaW

0.334E-03
0.437E-03
0 .478E-03
0.473E-03
0. 869E-05

0.961 <--valid peaks only--> 205.48

DETECTOR CALIBRATION
Energy(MEV) = 4.081 + (0.0047)*Channel

Energy range (MeV): 4.081 TO 6.487
Efficiency = 0.1162 CPM/DPM

TOTAL COUNT DATA:

BEST AVAILABLE COPY

Item
Raw spectrum
Smoothed
Composite fit
Residuals

Total
102635.0
102635.0
98945.0

3690.0

% Recovery
100.000
100.000
96.405
3.595

Analyzed by:

WVHC-SD-WM-DP-057 REV 0

Peak
ID
1
2
3
4?

Final
2.443
1.646
0.100

19.994

Totals:

DM

ou5G1



1 Legend: Raw =
Spectrum 2a2405.CNF

.... Modeled Peaks = 1,2,.., etc Display Max.:

4

4i

WHC-SD-WM-DP-057 REV 0

..2..

........2....

............

............ ........... 2..........
.................... 2 ............
.2...............

.................. 1

... . . 1
.. . . .. . . 1 BEST AVAILABLE COPY

10659.8

3.
3.
2.
2..
2..
.2.
.2..
.2..

..2..
..2...
...2..

... 2.

1......
1......

2..
.. 2..
.... 2 ..

.2..
....2.

.1.

.2.

.2.
.1.

.. 1

...



Raw Data D
1

11
21
31
41
51
61
71
81
91

101
111
121
131
141
151
161
171
181
191
201
211
221
231
241
251
261
271
281
291
301
311
321
331
341
351
361
371
381
391
401
411
421
431
441
451
461
471
481
491
511

'0.
0.

16.
16.
23.
28.
32.
50.
36.
55.
69.
67.
73.

111.
120.
132.
159.
207.
260.
279.
365.
445.
615.
815.
984.

1343.
936.
458.
519.
778.
833.
249.

7.
3.
1.
4.
6.
0.
0.
0.
0.
0.
0.
1.
0.
0.
0.
1.
1.
0.
0.

2a2405.CNFimp for AEA Spectrum:
0. 0. 0.
0. 0. 0.

12. 15. 21.
29. 18. 22.
13. 19. 21.
29. 30. 34.
35. 25. 38.
43. 37. 44.
31. 45. 41.
45. 53. 48.
63. 56. 70.
76. 63. 70.
65. 78. 94.
92. 101. 105.

118. 113. 128.
151. 133. 137.
171. 146. 173.
202. 216. 214.
265. 252. 282.
307. 297. 328.
372. 418. 402.
506. 465. 477.
646. 643. 645.
867. 805. 822.

1048. 1124. 1132.
1385. 1387. 1396.(
856. 775. 696.
473. 476. 472.
553. 579. 579.
821. 839. 871.
806. 831. 661.
173. 158. 120.

5. 0. 4.
0. 1. 1.
2. 2. 3.
3. 4. 3.
1. 1. 1.
3. 2. 1.
0. 1. 1.
0. 0. 0.
0. 0. 0.
0. 0. 1.
1. 1. 1.
2. 0. 0.
0. 1. 0.
1. 0. 0.
0. 1. 0.
2. 1. 0.
1. 0. 0.
0. 0. 0.
0.

0.
0.

13.
27.
27.
39.
28.
32.
64.
47.
77.
87.
90.
98.

130.
175.
207.
203.
254.
313.
423.
528.
677.
896.

1 1
434.
0.

480.
634.
910.
611.
104.

1.
0.
4.
4.
4.
6.
0.
0.
0.
0.
2.
0.
0.
1.
0.
1.
2.
0.

WHC-SD-WM-DP-057 REV 0
0.
0.

21.
22.
22.
20.
33.
32.
51.
48.
59.
62.
77.

120.
133.
136.
195.
216.
286.
360.
468.
512.
709.
892.

1255.
1307.

578.
474.
651.
888.
572.

74.
3.
2.
2.
2.
1.
0.
0.
0.
0.
0.
1.
0.
0.
0.
1.
0.
0.
0.

0.
2.

13.
22.
27.
31.
29.
44.
42.
59.
67.
76.

106.
110.
137.
166.
176.
255.
301.
346.
440.
541.
730.
904.

1255.
1242.

513.
468.
663.
925.
499.

52.
1.
1.
2.
1.
4.
0.
0.
0.
0.
2.
1.
1.
0.
0.
0.
1.
1.
0.

BEST AVAILABLE COPY

~563

0.
19.
21.
25.
23.
31.
35.
38.
45.
47.
59.
74.

100.
118.
133.
154.
210.
238.
292.
336.
442.
577.
750.
928.

1283.
1190.

477.
498.
700.
906.
434.

39.
1.
2.
1.
4.
3.
0.
0.
1.
0.
0.
0.
0.
0.
0.
0.
1.
0.
0.

0.
9.
5.

21.
29.
28.
37.
46.
50.
70.
65.
79.
97.
99.

168.
160.
172.
214.
286.
355.
457.
615.
860.
970.

1320.
1105.

487.
496.

32.
1.
0.
3.
2.
6.
0.
0.
2.
0.
2.
1.
0.
0.
0.
1.
1.
0.
0.

0.
15.
18.
24.
25.
38.
35.
45.
39-.
77.
66.
75.
90.

114.
143.
149.
217.
260.
305.
370.
464.
586.
815.

1024.
1340.

981.
467.
531.
716.
908.
281.

23.
4.
4.
3.
0.
1.
1.
0.
1.
0.
0.
1.
1.
0.
0.
0.
0.
0.
0.



WESTINGHOUSE HANFORD COMPANY

WHC-SD-WM-DP-057 REV 0 222-S LABORATORY

ANALYTICAL BATCH
Segment Serial No. Customer ID:

Analysis: Sample Prep:

Instrument: 7c237 Procedure/ Rev: tpt

Technologist: Date:

Starting Time: I Q ) Temperature

Ending Time: Chemist:

Comments: > hmi ss:

Description Lab ID Description Lab ID

2 1 _ _ _ _ _1_2

3 -7 13

4 14

5 5; Vg 5-. 15

6 1. q 16
7 17
8 18
9 19

10 20

Standard Primary Book No. Second Book No. Third Book No. and Final Vol. of
Type and Aliquot Vol. and Aliquot Vol. Aliquot Vol. Standard

7s c _ _ _ _ _ _ _ _ _ _ _ _ _

A-6000-881 (03/92)

I



WHC-SD-WM-DP-0 57 REV 0
ANALYTICAL BATCH SUMMARY SHEET

METHOD: DATE START:

LA-503-156 November 22, 1993
PREPARED BY: DATE COMPLETE:

L.L. Fritts / 93 November 29, 1993

UNITS: uCi/mL
SPL NAME SPL ID ANALYTE RESULT #1 RESULT #2 RESULT #3 AVERAGE 2*SD PREC %REC DET LIM % CT ER

STD 63843 J1363 Am-241 2.59E+1 96.7 1.71 E-3 7.6

BLANK J1364 Am-241 <1.70E-5 45.6 1.70E-5 33.4

KE20D J1287 Am-241 1.06E-2 9.81E-3 1.13E-2 1.06E-2 1.49E-3 14.1 26.5 7.47E-4 6.6
21.5 7.47E-4 8.3
26.9 7.47E-4 6.5

KE20D J1287 241 Spike 87.4 115.6 28.8 1.49E-3 4.5
25.6 1.49E-3 4.1

NARRATIVE: NO SPECIAL PROBLEMS/METHOD VARIATIONS IN THIS BATCH
LIST SPECIFIC PROBLEMS/VARIATIONS FOR THIS BATCH:

The results for the standard are in uCi/L.

The results for the spike are in percent recovery.

565



PLACE ANALYTICAL CARD IN BOX BELOW-DO NOT WRITE IN SPACE

W .,0-U-VVM-U--U57 HEV 0

AM-241: LA-503-156 (D-0) LIQUIDS STANDARD

Seia N. pike (Tracer) Book Number 78B343

J1363-5582 kctivity of A-2 43 Tracer in dpm/mL (SPKA) 7537

pke(Tracer) Volume in mL (SPKV) .

2266 Volume of Sample in mL (SS) 1

______ ilution Factor (DF) 101

0 )igest Dilution Factor (DDF) 1

Anarn-241 Area Peak Height from AEA (C241) 301

J VAN SANT Am-243 Area Peak Height from AEA (C243) 399

r otal AT Count (AIT) 3061

11/22/93 AT Count Time in Minutes (MIN C'd) 30

Am-241 pCi/L = ((241 * SPKA a SPKV * DF * DDF * (10OOmL/L)) / ((C243 SS * (2220000dpm/mL))

pCi/mL = pCi/L / (1000mL/)
Tracer % Rec = ((AIOT / MIN CTd - BKG) " 2 * (C243 / (C241 + C243)) / (SPKA " SPKV)) * 100

Relative Counting Error = Square Root of ,(1 / C241) + (1/C243)) 100

-241 pCi/L =2.59E+01

A-241 Ci/mL 2.59E-02

lative counting error = 7.6%

-243 Tracer Recovery = 14.4%

lData Entry by: Date: 24-Nov-93
lpproved by: Date:t _e~-'i/93

Form~Dte 3 Re. 1.' P g mO,

t-7 -7 -e5-1
Serial No. Sample Pont Dale Time Issued Priorty

-T 33-52 DLEAD1-29 1:1 7 17,
Determinaton Method, Standard Result Units Charge Code Reruns

Atn241 LA-503-156 " 711 COVERY V(GL 0
Sample Size Customer ID

Remarks. Calculations. Results

E iiP 7112 C) AR 0 1

T.3 . 45 1;ESULT '2 i j

STD VAL -7 REC-

Q sMLY-V Analyst 2 A t 1.3 Analyst - 4 Analyst -5

Hirs Hrs Hrs Hrs Hirs

Date Time Completed Lab Un t M

54 .6au-061 tR -o-831

BEST AVAILABLE COPY

Page 1 of 1Form 3 Rev. 1.2'



WHC-SD-WM-DP-057 REV 0

AMERICIUM 241 ANALYSIS - UNDIGESTED SAMPLE

.t I

BEST AVAILABLE COPY

567



PLACE ANALYTICAL CARD IN BOX BELOW-DO NOT WRITE IN SPACE

-0 Y 7570 WIHC-SD-VWM-DP-O57 REV 0

BEST AVAILABLE COPY

AM-241: LA-503-156 (D-0) LIQUIDS BLANK

.S0dA) N, pike (Tracer) Book Number 78B43

J1364-5682 Activity of Am243 Tracer in dpm/mL (SPKA) 7537

3pike (Tracer) Volume in mL (SPKV) 0.1
2266 Volume of Sample in mL (SS) 1

Rerttn N ilution Factor (DF) 1

0 igest Dilution Factor (DDF) 1

y Am-241 Area Peak lHeight from AEA (C241) 9

VAN SANT Vm-243 Area Peak eight from AEA ((243) 1424

otal AT Count (ATOT) 5393

11/22/93 4T Count Time in Minutes (MIN Cld) 30

Background in CPM (BKG)

Am-241 pCi/L = ((C241 * SPKA * SPKV 0 DF * DDF * (1000mL/L)) / ((243 * SS * (2220000dpm/mL))

pCi/mL = pCi/L / (1000mL/L)
Tracer % Rec = ((ATOT / MIN C'd - BKG) * 2 * (C243 / ((241 + (243)) / (SPKA " SPKV))* 100

Relative Counting Error = Square Root of ((1 / (241) + (1/243)) " 100

NOTE: Reported result Is a LESS THAN value using

5% of the Am-243 peak as the Am-241 peak.

-241 Ci/L = < 1.70E-02

-241 Ci/mL = < 1.70E-05

ative counting error = 33.4%

-243 Tracer Recovery = 45.6%

lData Entry by: 7 - ..~ ----. Date: 24-Nov-93

pproved by: -A -Date: Ve 2/-k -593

Form 3 Rev. 1.2 Page 1 of 1

Serial No. Sample Point Date Time Issued Prorly

J 1364.-5682 DELEGARD 11-22-93 12:28 26
Determination MethodStandard Result Units Charge Code Reruns

Am241 LA-5 C3-1 C 3 6 uCi/V1L VOGEL 0
Sample Size Customer ID

? I ,)- + LK
Remarks. Calculations. Results

REAGENT BLANK

COUNT AS uCI/L

Analyst - 2 Analyst - 3 An lyst - 4 Analyst - 5

Hrs Hrs irs H's Hrs

Date Time Completed Lab

lhzztr /330 l
54-6800-D61 IR-10-831

7



WHC-SD-WM-DP-057 REV 0
AMERICIUM 241 ANALYSIS - UNDIGESTED SAMPLE

9L/ I /- -2- ?-

~c~Z~- -~

3c)

BEST AVAILABLE COPY



PLACE ANALYTICAL CARD IN BOX BELOW-DO NOT WRITE IN SPACE

WHC-SD-WM-DP-057 REV 0p,- 24g/1

BESTAVAILABLE COPY
5A-6800.06t (R-10-83)

Background in CPM (BKG) 1

Am-241 pCi/L = ((C241 * SPKA * SPKV * DF * DDF * (1000mL/L)) / ((C243 * SS (2220000dpm/mL))
pCi/mL = pCi/L / (1000 mL/)
Tracer % Rec = ((AMT / MIN C(d - 1KG) * 2 * (C243 / ((241 + (243)) / (SPKA * SPKV)) * 100

Relative Counting Error = Square Root of ((1 / (241) + (1/C243)) * 100

-241 pCi/L 1.06E+01

-241 pCi/mL 1.06E-02

lative counting error = 6.6%

-243 Tracer Recovery = 26.5%

IData Entry by: Date: 24-Nov-93

Approved by: Date:

Form 3 Rev. 1.2 Page 1 of 1

Serial No Sample Point Date Time Issued Priority

3 1257.-5782 BE2HTOLD -4-:

Determination Method. Standard Result units Charge Code Reruns

Am24i :A-5c3--5i uCi ML E14157 I
Sample Size Customer ID

Remarks. Calculatons. ResultsCOUN AsuCI/ maRERU!

A 4 -'- T Analyst -2 Analyst - 3Analyst - 4 Analyst - 5

Hrs Hrs Hrs Hrs Hrs

Date Time Completed Lab

11-;3oAM43

AM-241: LA-503-156 (D-0) LIQUIDS SAMPLE

Scw~l N~ pike (Tracer) Book Number784
1287-5782 Activity of Am243 Tracer in dpm/mL (SPKA) 7537

Btt3 pike (Tracer) Volume in mL (SPKV) 0.1
2266 Volume of Sample in mL (SS) 0.25

Run N 1  -lilution Factor (DF) 11
1 )igest Dilution Factor (DDF) 1

A m-241 Area Peak Height from AEA (C241) 393

VAN SANT km-243 Area Peak Height from AEA (C243) 553
ATi Fotal AT Count (AT) 5147

111/22/93 AT Count Time in Minutes (MIN CId) 30



.WHC-SD-WM-DP-05 7 REV 0
AMERICIUM 241 ANALYSIS - UNDIGESTED SAMPLE

BEST AVAILABLE COPY

57

F IAM'/- 514



PLACE ANALYTICAL CARD IN BOX BELOW-DO NOT WRITE IN SPACE

WHG-6u-WM-DP-057 REV 01 -J

I

54 6400-061 R-tO*53l

BEST AVAILABLE COPY

AM-241: LA-503-156 (D-0) LIQUIDS SAMPLE
...r..... Traer BokNme 781343

J1287-5782 Activity of Am-243 Tracer in dpm/mL N(SPKA) -7537

teIf10 spke(Tracer) Volume in ml (SPKV) 0.1
2266 Volume of Sample in mL (SS) 0.25

Pern mo ilution Factor (DF) 11
I 4 1/ I J'04? Digest Dilution Factor (DDF) 1

A.y t .m-241 Area Peak Height from AFA (C241) 243

VAN SANT Am-243 Area Peak height from AEA (C243) 370

...... _... Total AT Count (ATOT) 41_ 2

11/22/93 AT Count Time in Minutes (MIN CTd) 30

1packground in CPM (BKG) 4

Am-241 pCi/L = ((C241 * SPKA * SPKV * DF * DDF (1000mL/)) / ((C243 * * (2220000dpm/ml))

pCi/mL = pCi/L / (1000mL/)
Tracer % Rec = ((A'OT / MIN CTd - BKG) * 2 * (C243 / (C241 + C243)) / (SPKA * SPKV)) * 100

Relative Counting Error = Square Root of ((1 / C241) + (1/C243)) * 100

-241 Ci/L 9.81E+00

Am-241 pCi/mL= 9.81E-03

lative counting error = 8.3%

m-243 Tracer Recovery = 21.5%

IData Entry by: Date: 24-Nov-93

Approved by: 7 Date: 4 Zuel/' 3

Date

) 1 -7 - A

Ti o d

Serial No. Sample Point . , Date Time Issued Priorily

J 1287.-5782 BECHTOItD 11- 4-93 8:59. 18
Determination Method.Standard Result Units Charge Code Reruns

Am6241 LA-503-156 uCi/ML E14157 2
Sample Sze Customer ID

? K20D
Remarks. Calculations. Results

COU JNT As UCI/L R EP"'U M
/y | X D 0t C:,

AEA"- 48OMWN

ACTtACd pOUT
r Analyst -2 Analyst -3 Analyst H Analyst 5

His Hrs Mrs His Hi-s

Page 1 of 1Form 3 Rev. 1.2



VHC-SD-WM-DP-057 REV 0
AMERICIUM 241 ANALYSIS - UNDIGESTED SAMPLE

//-~22- -23

yef~

BEST AVAILABLE COPY

g i 22'1- 5'7f &



Isn~ A

PLACE ANALYTICAL CARD IN BOX BELOW-DO NOT WRITE IN SPACE

W/HC-SDl-WM-..Dr ra
Sertal No Sample Point Date Time Issued Priority

J .117-7j 2 EECHTOLD . 0- 4--3 : 59 18
Determination Method Standard Result Unts Charge Code Reruns

Am24I LA-503- 1 L uOi/ML E14157 3
Sample Size Customer ID

'\ \. . 7 KE2(D
Remarks. Calculations. Results

ri.NT U' uii L~~~V REFRY1

I~/ AEA" - 48EMIN
AUTACH PRINTOUT

*mmpa* Analyst -2 Analyst -3 An I s4 Analyst -

Hrs Hrs Hrs Hrs Hrs

Date Trme Completed Lab

BEST AVAILABLE COPY

AM-241: LA-503-156 (D-0) LIQUIDS SAMPLE

...... ..pike (Tracer) Book Number 78B43

J1287-5782 Activity of Am243 Tracer in dpm/mL (SPKA) 7537

........ 1 pike (Tracer) Volum e in m L (SPKV) 0 .1

2266 Volume of Sample in mL (SS) 0.25

..... o. ilution Factor (DF) 11

/ 1' /3 Digest Dilution Factor (DDF) 1

Arn___ -241 Area Peak Height from AEA (C241) 412

VAN SANT Am-243 Area Peak Height from AEA (C243) 547

__________._ 'otal AT Count (ATT) 5534

11122/93 AT Count Time in Minutes (MIN ClTd) 30

Background in CPM (BKG) 7

Am-241 pCi/L = ((C241 * SPKA a SPKV * DF * DDF * (10OOmL/L)) / ((C243 * SS (2220000dpm/mL))

pCi/mL = pCi/L / (1000 mL/l)

Tracer % Rec = ((ATOT / MIN CTd - BKG) 0 2 (C243 / (C241 + C243)) / (SPKA SPKV)) 1 100

Relative Counting Error = Square Root of ((1 / C241) + (1/C243)) * 100

-241 pCi/L 1.13E+01

-241 Ci/mL= 1.13E-02

lative counting error = 6.5%

-243 Tracer Recovery = 26.9%

IData Entry by: Date: 24-Nov-93

A pproved by: , Date: / Le , /9/3
Form 3 Rev. 1.2 Page 1 of 1

ckgroun in __



WHC-SD-WM-DP-057 REV 0
AMERICIUM 241 ANALYSIS - UNDIGESTED SAMPLE

_____ -
3d

BEST AVAILABLE COPY



PLACE ANALYTICAL CARD IN BOX BELOW-DO NOT WRITE IN SPACE

Serial No. Sample Point Time Issued Prioriy

J 1287.-5982 BECHTOLD - 4-93 3:59 18
Determrnat-on Method Standard Result Units Charge Code Reruns

Am241 LA-503-156 % RECOVERY E14157
Sample Size Customer 10

?I m- .)r- \-- fn\)k l- 1l- 1-rn KE20D

Remarks. Calcutations. Results

SAMPLE SPIKED ID tOZ4

-PIKE IRD r7 F3

SPIKE VOLUME
COUNT AS uCI/L '-Kjry-

Hrs

Date

Analyst .2 Analyst- 3 An yst- 4 Analyst -

Hrs His His His

Time Completed Lab L)

BE3. 6VA0L06ECR-iP831

BEST AVAILABLE COPY

Background in CPM (BKG) 1

Am-241 pCi/L = ((C241 * SPKA " SPKV 0 DF * DDF * (1000mL/)) / ((C243 I SS * (2220000dprn/m))
piCi/nL = pCi/L / (1000mL/L)
Tracer % Rec = ((ATOT / MIN CTd - BKG) * 2 * (C243 / (C241 + (243)) / (SPKA * SPKV)) * 100

Relative Counting Error = Square Root of ((1 / C241) + (1/C243)) * 100

-241 iCi/L 2.08E+01

241 iCi/rL 2.08E-02

'ive counting error - 4.5%

243 Tracer Recovery = 28.8%

IData Entry by: Date: 29-Nov-93

pproved by: Date: p2.a7 /
Form 3 Rev. 1.2 Page 1 of 1

AM-241: LA-503-156 (D-0) LIQUIDS CHK EXT No.

Ser.I N .. pike (Tracei) Book Number 78B43

J1287-5982 ctivity of Amn243 Tracer in (pm/mL (SPKA) 7537

..... pike (Tracer) Volume in mL (SPKV) 0.2

2266 Volume of Sample in ml. (1s) 0.25
n o ilutiion Factor (DF) 11

1 )igest Dilution Factor (DDF) 1
bnyst un-241 Area Peak Height from AA (C241) 830

J VAN SANT km-243 Area Peak Height from AEA (C243) 1193

_____ rotal AT Count (ATOT) 11080

11/22/93 FT Count Time in Minutes (MIN Cd) 30



AMERICIUM 241 ANALYSIS - UNDIGESTED SAMPLE
WHC-SD-WM-DP-057 REV o

ri-2 2~~'

a - I
3c0

577

BEST AVAILABLE COPY



PLACE ANALYTICAL CARD IN BOX BELOW-DO NOT WRITE IN SPACE

BEST AVAILABLE COPY

AM-241: LA-503-156 (D-0) LIQUIDS CHK EXT NO.
S daI Nc ~ ,pike (Tracer) Book Number

J1287-5982 Activity of An243 Tracer in dpm/mL- (SPKA) 7537
. tcIs JO yike (Tracer) Volume in mL (SPKV) 0.2

2266 Volume of Sample in mL (SS) 0.25

n )ilution Factor (DF) 11
1 )igest Dilution Factor (DDF) 1

A y um-241 Area Peak Height from AEA (C241) 1064

J VAN SANT km-243 Area Peak Height from AEA (C243) 1365

.0._ .. 'otal AT Count (AETO) 10413
11/22/93 AT Count Time in Minutes (MIN CTd) 30

Background in CPM (BKG) 4

Am-241 pCi/L = ((C241 * SPKA * SPKV * DF * DDF * (1000mL/)) / ((C243 * SS " (2220000dpm/mL))

pCi/mL = pCi/L / (1000 mL/)
Tracer % Rec = ((AMT / MIN CTd - BKG) 1 2 * (C243 / (C241 + C243)) / (SPKA * SPKV)) * 100

Relative Counting Error = Square Root of ((1 / C241) + (1/C243)) * 100

n-241 iCi/L 2.33E+01

-241 pCi/mL 2.33E-02

elative counting error 4.1%

-243 Taer Recovery 25.6%

1~~
,'00- , ~.

Serral No. Sample Point Date i Issued Priority

J 1287.-5S32 EECHTOLD 11- 4-93' T:59 1
Determnation Method, Standard Result Units Charge Code Reruns

Am241 LA-503-156 % RECOVERY E14157 2
Sample Size Customer ID

?C ; - - KE20D
Remarks. Calculations. Results

SAMPLE SPIKED ID b3041
SPIKE ID "IS643
SPIKE VOLUME
COUNT AS uCI/L - DU) YP>'6

AT1ACH PRINTOUT

A) Analyst - 2 Analyst - 3 Analyst - 4 Analyst -5

Hrs Hrs Hirs Hrs HIrs

Date Tme Completed Lab U .I P

m 0
54-6800-061 (R-10-83)

iData Entry by: .. Date: 29-Nov-93
Approved by: Date: 1f3
Form 3 Rev. 1.2 Page 1 of 1

f~ ~~ 7 X(



AMERICIUM 241 ANALYSIS - UNDIGESTED SAMPLE
WHC-SD-WM-DP-057 REV 0

BEST AVAILABLE COPY



G E N E R A L

Westinghouse Hanford Co.

A L P H A E N E R G Y
Rev. 2.01

DATA REDUCTION REPORT

A N A L Y S I S

SAMPLE
J-1363-5582

File ID: 7a7357.CNF

Counted on: 1
Detector: A
Geometry number: 1
Count time:

VALC-SD-V-ADP-C57 REV 0

1/22/93 @21:39
EA7

28801. Sec

PEAK ANALYSIS

Peak height
Initial Final
268.1 268.1
342.7 342.7

Peak center
Initial Final

303.318 303.318
257.634 257.578

FWHM
Initial Final
18.000 9.699
14.000 7.340

Tatu
Initial
9.000

P.fl),

PEAK RESULTS
Peak Error Limit: 25%

Peak AEA Peak Centroid Count
Y! IsrIonn Frac Exp. Ohs. Diff. FWHM Rate c/im

Am2l1 0.139 5.480 5.505 -.0250.05 12.17
Pu?38 5.499 5.505 -. 006

2 Am243 0.511 5.276 5.290 -. 0140.03 14.17

0.950 <--valid peaks only--> 26.34

%err
@95
2.6

2.4

d/m
128.7
168.0
142.2

BEST
DETECTOR CALIBRATION

Energy(MEV) = 4.079 + (0.0047)*Channel
Energy range (MeV): 4.079 TO 6.485

Efficiency = 0.1006 CPM/DPM

TOTAL COUNT DATA:

Item
Raw spectrum
Smoothed
Composite fit
Residuals

Total
13308.0
13308.0
12642.0

666.0

Activity
uCi/ea

0. 580 E -04
0. 7 57E-04
0.64 iE-01

AVAILABLE COPY

% Recovery
100.000
100.000
94.996

5.004

Analyzed by:

Pea
ID

2

Final
(7.6 7

Totals:

DM



1 Legend.i Raw =
Spectrum 7a7357.CNF

.... Modeled Peaks = 1,2,.., etc Display Max.:

WHC-SD'WA-DP-0 57 REV 0

2.

.2... 2

............. ....2

............................................

............................................
.. 2

.... ... 2.

......I. .....

............

............

............

......... 2..
.....1 ..

.1

...............

.........................................1
........................... B

BEST AVAILABLE COPY

581I

2215.1



1
1
1
1
1
1
1
1
1

2
2

3

3

2
2
2

2

3
3

2

3
3
3
3
3
3
3
3

4
4
4
4
4
4
4
4
4
4

5

Raw Da t:a Dump

11 0.
21 0.
31 0.

0.
0.
0.

71 0.

1 1.
31 0.

S1 1.

61 2.
71 2.
81 0.
91 7.
01 9.
61 21.
71 2 .

91 57.

61 24.

71 61.

2 K5i5
31 20.

41 0.

4 3.

71

91 2 .
01 0.
11 0.
21 0.
31 0.
41 0.
51 0.
61 0.
71 0.
81 0.
91 3.

11 .

AEA Spectrum:for
0.
0.
0.
0.
0.
0.
0.
0.
0.
2.
1.
4.
2.
1.
2.
1.
2.
0.
2.
4.
8.

17.
37.
77.
0 5.
25.
98.
49.
49.
19.

62 .i .

0.
2.
1.
2.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.

7a7357.CNF
0.
0.
1.
0.
1.
0.
0.
2.
1.
0.
1.
1.
1.
0.
2.
3.
0.
1.
3.
5.

12.
18.
49.
7
93.

238.
161.
47.
75.

149.
297.

53.
1.
0.
0.
3.
1.
0.
0.
0.
0.
0.
0.
0.
1.
0.
0.
0.
0.
0.

-~., 582

0.
0.
0.
0.
0.
0.
0.
0.
1.
0.
1.
0.
1.
1.
1.
2.
4.
1.
0.

10.
16.
19.
44.
81.

290.
124.
45.
76.

127.
287.
41.
2.
0.
1.
1.
2.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
1.
0.

0.
0.
1.
0.
1.
0.
1.
0.
0.
0.
1.
1.
2.
1.
3.
2.
0.
1.
4.
2.
4.

22.
55.
96.

147.
368.

83.
49.
81.

152.
275.

41.
0.
0.
0.
2.
1.
1.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.

0.
0.
1.
0.
0.
0.
0.
0.
0.
0.
0.
0.
1.
1.
2.
1.
1.
2.
3.
9.

20.
35.
44.
69.

143.
351.

78.
44.
77.

161.
239.
24.
0.
0.
0.
2.
1.
0.
0.
0.
0.
0.
0.
1.
0.
0.
0.
0.
0.
0.

WMC-SD-WM-DP-057 REV 00. 0. 0 0.
0. 3. 1. 1.
1. 0. 1. 0.
0. 1. 1. 0.
0. 0. 0. 0.
1. 0. 0. 0.
0. 0. 0. 1.
0. 0. 1. 0.
0. 0. 1. 2.
1. 0. 1. 1.
0. 1. 1. 0.
2. 2. 1. 0.
1. 3. 1. 2.
1. 0. 1. 1.
0. 3. 0. 1.
1. 1. 0. 0.
1. 3. 1. 3.
3. 4. 4. 4.
2. 3. 3. 5.
6. 5. 6. 9.

20. 9. 23. 15.
32. 21. 30. 36.
51. 65. 70. 57.
75. 89. 84. 107.

173. 165. 182. 198.
387. -799.) 361. 22 .

61. Q 59. 49. 50.
57. 67. 55. 52.
81. 94. 106. 102.

167. 221. 236. 215.
199. 152. 129. 116.

19. 9. 10. 9.
1. 0. 0. 0.
2. 1. 0. 0.
0. 2. 1. 0.
1. 2. 2. 3.
1. 2. 0. 0.
0. 0. 0. (.
0. 0. 0. 0.
0. 0. 0. 0.
0. 0. 0. 0.
0. 0. 0. 0.
0. 1. 0. 0.
0. 0. 0. 1.
0. 0. 0. 0.
0. 0. 0. 0.
0. 0. 0. 0.
0. 0. 0. 1.
0. 0. 0. 0.
0. 0. 0. 0.

BEST AVAILABLE COPY



Westinghouse Hanford Co.

A L P H A E N E R G Y
Rev. 2.01

DATA REDUCTION REPORT

SAMPLE
J-1364-5682

File ID: 8a8570.CNF

A N A L Y S I S

W7HC-SD-WM-DP-057 REV 0

Counted on:
Detector:

. Geometry number:
Count time:

11/22/93 @21:40
AEA8
1

28800. Sec

PEAK ANALYSIS

Peak height
Initial Final
1294.6 1294.6

. Peak center
Initial Final

256.112 256.112

FWHM
Initial Final
16.000 8.245

Tau
Initial

8.000

PEAK RESULTS
Peak Error Limit: 25%

Peak
ID Isotop)e
1 \m? i 7

ToI i : a

AEA
Frac

0.9011

Peak Centroid Count %err
Exp. Obs. Diff. FWHM Rate c/m @95
5.276 5.291 -.0150.04 53.90 1.2

0.904 <--valid peaks only-->

Activity
d/m uCi/ea
435.6 0.196E-03

53.90 BEST AVAILABLE COPY
DETECTOR CALIBRATION

Energy(MEV) = 4.087 + (0.0047)*Channel
Energy range (MeV): 4.087 TO 6.494

Efficiency = 0.1250 CPM/DPM

TOTAL COUNT DATA:

Item
Raw spectrum
Smoothed
Composite fit
Residuals

Total
28634.0
28634.0
25873.1

2760.9

% Recovery
100.000
100.000
90.358

9.642

Analyzed by:

G E N E R A L

P P a 1

ID Final
2.510

DM



Spectrum 8a8570.CNF
1 1egerrd: Raw = .... Modeled Peaks = 1,2,.., etc Display Max.:

W H C-SD- A-DP-057 REV 0

1..

......
S. .. . . . . . .

.....................

.... .. ...... .... ...... ...... ... ... ... .... ... ..I

BEST AVAILABLE COPY

584

8502.9



Raw Data Dump for

11
21
31
41
51
61
71
81

1 1

1 11
121
131
141
151
161
171
181
191
201
211
261

27 1
28
291
301
311
321
331
341
331
361

381
391"
401
411
421
431
441
451
461
471
481
491
511

0
0.
1.
1.
1.
0.

1.

3.
25.
10.
5.
9.

25.

21 .
20.

719.
65.

3.
72.

n

0.
1 .

0.
0.
0.
0.
0.
0.
0.
0.

0.
0.
0.

0.
0.
0.

0.
0.
2.
0.
0.
2.
1.
3.
2.
2.
4.
2.
4.
4.
8.
5.

11.
19.
14.
34.
46.
80.

128.
2 13.
403.

1116.
536.

68.
3.
2.
7.
2.
0.
0.
0.
0.
2.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.

0.
0.
3.
2.
0.
1.
1.
1.
2.
2.
5.
4.
4.
3.
6.

10.
12.
17.
21.
24.
49.
77.
139.
213.

1227.
324.

33.
4.
3.
9.
0.
0.
0.
0.
1.
3.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.

0.
0.
1.
1.
1.
2.
1.
2.
2.
3.
6.
4.
4.
3.
6.
9.

11.
19.
23.
37.
54.
69.

162.
256.
497.

1274
281.

29.
1.
2.
7.
1.
0.
0.
1.
1.
1.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
1.
0.

0.
0.
4.
1.
2.
0.
0.
2.
3.
4.
1.
2.
3.
3.
4.
7.

11.
13.
28.
26.
49.
79.

159.
271.
5 (' 'C'

1327.
228.

24.
3.
3.
4.
0.
0.
0.
0.
3.
5.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.

0.
0.
2.
1.
0.
2.
1.
5.
3.
2.
2.
3.
4.
6.
7.

10.
7.

16.
26.
41.
67.
98.

170.
268.

IT.74
1-49-.
13.

2.
4.
9.
0.
0.
1.
1.
1.
1.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.

AEA Spectrum:

BESTAVAILABLE COPY

585

8a8570.CNF WIf-SD-Wf-DP-057 'REV0 0.
0. 1. 1. 2.
3. 2. 4. 3.
1. 1. 0. 3.
1. 2. 3. 0.
1. 1. 0. 0.
0. 2. 2. 5.
2. 5. 2. 2.
3. 0. 1. 0.
3. 4. 2. 2.
3. 2. 1. 2.
1. 3. 5. 4.
3. 2. 3. 8.
6. 8. 6. 2.

11. 11. 8. 18.
7. 17. 9. 10.

15. 7. 14. 10.
15. 19. 19. 15.
32. 31. 23. 20.
46. 36. 37. 46.
85. 61. 69. 79.
94. 112. 99. 132.

158. 188. 199. 21A .
288. 304. 347. 373.
682. 809. 821. 9i9.
1416. 1275. 1045. .

136. 116. 84. 70.
15. 6. 8. 2.
2. 4. 0. 3.
2. 5. (9 6.
3. 3. 2.
0. 0. 0. 0.
0. 0. 0. 0.
0. 0. 1. 0.
1. 0. 1. 0.
0. 1. 1. 1.
0. 2. 1. 2.
0. 0. 0. 0.
0. 0. 0. 0.
0. 0. K. 7.
0. 0. 0. 0.
0. 0. 0. 0.
0. 0. 2. 0.
0. 0. 0. 0.
0. 0. 0. 0.
0. 0. 0. 0.
0. 0. 0. 0.
0. 0. 0. 2.
1. 0. 0. 0.
0. 0. 0. 0.



Westinghouse Hanford Co.

G E N E R A L A N A L Y S I SA L P H A E N E R G Y
Rev. 2.01

DATA REDUCTION REPORT

SAMPLE
J-1287-5782

File ID: 2a2416.CNF

Counted on: 11/22/93
Detector: AEA2
Geometry number: 1
Count time:

@21:35

28802. Sec

PEAK ANALYSIS

Peak height
Initial Final

370.9 370.9
460.7 460.7
12.8 12.8

Peak center
Initial Final
297.201 297.201
251.407 251.067
112.501 112.369

FWHM
Initial Final
26.000 24.362
26.000 24.010
218.000 1.000

Tau
Initial
13.000
13.000

109.000

PEAK RESULTS
Peak Error Limit: 25%

P C-
sotope

1 Am241
Pu238

2 Am243
Pu240

AEA Peak Centroid Count
Frac Exp. Obs. Diff. FWHM Rate c/m

0.419 5.480 5.473 0.0070.11 29.95
5.499 5.473 0.026

0.512 5.276 5.257 0.0190.11 36.56
5.144 5.257 -.113

0.014 4.605 0.00 0.99

%err
@95
1.6

1.7

9.6

Activity
d/m uCi/ea
270.7 0.122E-03
353.4 0.159E-03
313.8 0.141E-03
310.6 0.140E-03

8.4 0.378E-05

0.945 <--valid peaks only--> 67.50

DETECTOR CALIBRATION
Energy(MEV) = 4.077 + (0.0047)*Channel

Energy range (MeV): 4.077 TO 6.483
Efficiency = 0.1177 CPM/DPM

TOTAL COUNT DATA:

Item
Raw spectrum
Smoothed
Composite fit
Residuals

Total
34306.0
34306.0
32402.7

1903.3

% Recovery
100.000
100.000
94.452
5.548

Analyzed by:

I .I-5 8

;HC-SD-WMIJ-DP-C5 7 REV 0

Peak
ID
1
2
3

Final
3.495
3.526
0.100

Totals:

BEST AVAILABLE COPY

DM



Spectrum 2a2416.CNF
1 Legend: -Raw = .... Modeled Peaks = 1,2,.., etc Display Max.:

v'HC-SD-VV?-DP-
057 REV 0
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r AEA Spectrum:
1

11
21
31

6O
71
51
91

111
121
131
141
151
161
171
181
191
201
211
221
)31

2 C3 124 1
251
261
271
281
291

333 2

341
351
361
371
381
391
401
411
421
431
441
451
461
4 7 1
481
491
511

0.
0.
3.
3.
3.
5.
4.
6.
4.
6.

16.
13.
10.
23.
20.
30.
46.
37.
51.
76.
88.

119.
157.
2 54.
4 13.
535.
360.
158.
198.
341.
356.

94.
7.
1.
5.
3.
4.
2.
0.
0.
0.
1.
1.
0.
1.
0.
1.
3.
1.
0.
0.

'
0.
0.
4.
4.
3.
1.
7.
8.
7.
6.

11.
17.
14.
25.
33.
28.
34.
58.
62.
75.

103.
129.
176.
252.
446.
546.
337.
155.
220.
337.
330.

75.
7.
0.
1.
7.
4.
1.
0.
0.
0.
0.
1.
1.
1.
0.
0.
2.
0.
0.
0.

0.
0.
1.
4.
8.
2.

10.
7.
3.
9.
8.

16.
15.
13.
31.
31.
35.
49.
50.
70.

113.
126.
165.
246.
395.
538.
266.
144.
230.
348.
296.

57.
2.
2.
4.
4.
2.
2.
0.
0.
1.
0.
0.
0.
0.
0.
0.
0.
1.
0.

0.
0.
1.
2.
4.
7.
4.
7.
9.
9.

19.
16.
21.
25.
19.
30.
45.
54.
58.
76.
93.

120.
199.
299.
445.
489.
267.
138.
253.
380.
277.

56.
4.
3.
3.
1.
2.
1.
0.
0.
0.
1.
0.
0.
0.
0.
0.
0.
1.
0.

0.
0.
3.
3.
3.
6.
1.
2.
4.

11.
16.
12.
12.
25.
27.
37.
42.
62.
62.
75.
92.

137.
187.
269.
502.
475.
224.
154.
283.
377.
246.

40.
2.
1.
2.
1.
1.
1.
0.
0.
0.
1.
0.
1.
0.
0.
0.
0.
0.
0.

Raw Data Dump

BEST AVAILABLE COPY

0.
0.
3.
2.
4.
8.
3.
8.
7.

13.
9.
8.

16.
15.
28.
46.
33.
49.
59.
86.

101.
132.
191.
314.
493.
483.
202.
170.
250.
369.
233.

34.
2.
1.
4.
6.
4.
1.
0.
0.
0.
1.
2.
0.
0.
0.
0.
0.
1.
0.

fo 2a2416.CNF
WI- -SD-WM-DP-057 cREV

2. 4. 4.
2. 1. 1.
2. 3. 6.
4 6. 5.
5. 3. 4.
4. 10. 6.
6. 10. 10.
8. 6. 8.

11. 17. 7.
6. 17. 12.

13. 13. 12.
18. 25. 20.
18. 16. 26.
33. 32. 23.
47. 23. 32.
37. 40. 45.
58. 54. 57.
71. 80. 70.
70. 72. 82.

111. 121. 108.
133. 153. 169.
207. 195. 216.
325. 367. 371.
491. 553. 494.
459. 471. 413.
181. 212. 160.
176. 194. 193.
282. 293. 308.
3~93. 370. 363.
19T. 161. 158.

21. 16. 16.
2. 0. 1.
2. 3. 2.
2. 2. 5.
4. 3. 2.
0. 6. 3.
0. 1. 0.
1. 0. 0.
0. 0. 0.
0. 0. 0.
0. 0. 0.
0. 0. 0.
1. 0. 1.
0. 0. 0.
1. 0. 0.
1. 0. 0.
1. 0. 0.
0. 0. 1.
0. 0. 0.

0 0.
2.
1.
4.
5.

10.
5.

21.

12.
12.
21.
10.
17.
22.
33.
44.
66.
56.
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116.
166.
220.
379.
542.
334.
180.
224.
3 07
D '.

13.

0.
4.
5.
1.
1.
0.
0.
1.
1.

1.
0.
0.
1.
0.
0.
0.



Westinghouse Hanford Co.

A L P H A E N E R G Y
Rev. 2.01

DATA REDUCTION REPORT

SAMPLE
J-1287-5782 DUP

File ID: 3a3480.CNF

A N A L Y S I S

WHO-S D-WM-DP-057 REV 0

Counted on: 1
Detector: A
Geometry number: 1
Count time:

1/22/93 @21:36
EA3

28805. Sec

PEAK ANALYSIS

Peak height
Initial Final

223.5 223.5
340.2 340.2

Peak center
Initial Final

292.910 291.886
248.078 245.989

FWHM
Initial Final
40.000 69.121
40.000 59.249

Tau
Initial Final
20.000 26.365
20.000 5.676

PEAK RESULTS
Peak Error Limit: 25%

Peak
T D Isoto ne
1 Am241

Pu238
2 Am243

Pu240

AEA Peak Centroid Count
Frac Exp. Obs. Di f f . FWHMN Rate c/m

0.288 5.480 5.474 0.0060.32 18.68
5.499 5.474 0.025

0.644 5.276 5.259 0.0170.28 41.76
5.144 5.259 -. 115

% err
23

2.1

1.5

,!/m
1'56.8
204.7
332.6
329.3

0.92 E
0. 15E-03
0 .148E-03

0.932 <--valid peaks only--> 60.44

DETECTOR CALIBRATION
Energy(MEV)-= 4.103 + (0.0047)*Channel

Energy range (MeV): 4.103 TO 6.509
Efficiency = 0.1268 CPM/DPM

TOTAL COUNT DATA:

Item
Raw spectrum
Smoothed
Composite fit
Residuals

Total
31149.0
31149.0
29017.0

2132.0

% Recovery
100.000.
100.000
93.155
6.845

Analyzed by:

G E N E R A L

Peak
ID
1
2

Totals:
BEST AVAILABLE COPY

DM



1 Legend: -Raw =
Spectrum 3a3480.CNF

.... Modeled Peaks = 1,2,.., etc Display Max.:
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Raw Data Dump
1

11
21
31
41
51
61
71
01
91

141
111
121
131
141
151
161
171
181
191
201
211
221
231
21
251
261
271
281
291
301
311
121
331
3 1 1
351
361
371
331
391
401
411
421
431
441
451
461
471
481
491
511

0.
0.

20.
9.

16.
16.
23.
16.
22.
3-7.
21.
61.
29.
48.
38.
47.
72.
69.
84.
94

121.
143.
182.
255.
3031.
302.
271.
134.
170.
232.
179.

79.
9.
1.
0.
3.
1.
1.
0.
0.
1.
0.
0.
1.
0.
0.
0.
0.
0.
0.
0.

2
1
2
1
2
2
2
3
2
1
3
4
5
5
6
6
8

11
10
12
17
24
31
33
26
15
1

19
5

for AEA Spectrum:
0. 0. 0.
0. 0. 0.
0. 14. 17.
7. 22. 14.
1. 16. 16.
7. 19. 27.
2. 12. 23.
2. 24. 29.
4. 36. 21.
3. 22. 23.
3. 27. 30.
8. 40. 30.
6. 47. 41.
5. 41. 46.
4. 46. 48.
0. 64. 55.
3. 76. 59.
9. 78. 75.
5. 67. 89.
4. 106. 99.
9. 108. 112.
7. 127. 142.
6. 190. 181.
4. 286. 264.
0. 319. 361.
0. 307. 292.
8. 236. 220.
3. 116. 160.
2. 182. 176.

209. 204.
6. 159. 192.
1. 46. 40.
5. 6. 2.
1. 0. 1.
2. 2. 0.
1. 3. 1.
2. 1. 0.
0. 1. 2.
3. 0. 0.
0. 0. 0.
0. 1. 0.
0. 0. 0.
0. 0. 0.
0. 0. 0.
0. 0. 0.
0. 0. 0.
0. 1. 1.
0. 0. 0.
0. 0. 0.
0. 0. 0.
0.

3a3480.CNF
0.
0.

14.
17.
14.

8.
27.
20.
18.
28.
33.
48.
39.
45.
57.
68.
64.
77.
79.
96.

128.
141.
1 97.
286.
352.
303.
195.
161.
197.
179.
158.

36.
14 .
0.
3.
1.
3.
1.
0.
0.
0.
0.
0.
1.
0.
0.
0.
0.
0.
0.

0.
0.

11.
12.
14.
20.
15.
16.
26.
35.
23.
38.
49.
44.
41.
60.
72.
68.
87.

105.
123.
155.
208.
254.
362.
297.
170.
176.
214.
198.
148.

30.
1.
1.
0.
1.
2.
2.
1.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.

WHC-SD-WM-DP-057 REV o0. 0. 0. 0.
6. 18. 11. 8.

13. 14. 13. 21.
15. 9. 16. 24.
15. 27. 26. 11.
11. 18. 28. 20.
27. 30. 26. 20.
22. 23. 25. 25.
22. 25. 33. 22.
34 31. 0..
24. 12. 34.
41. 27. 34. 34.
40. 45. 36. 43.
50. 64. 46. 55.
51. 53. 63. 49.
71. 60. 57. 66.
55. 69. 55. 67.

101. 75. 70. 68.
85. 88. 85. 84.

120. 99. 105. 116.
133. 130. 130. 3).
153. 167. 173. 1
221. 226. 217.
271. 291. 292.

(3 7u.. 325. 349. 303.
.72 305. 299. 326.

154. 162. 146. 148.
156. 167. 151. 170.
196. 205. 217. 218.
210. 191. 194. 183.
147. 120. 99. 107.

14. 12. 1. 1 .

2. 0.

1. 0. 2. 3.
2. 1. 3. 1.
1. 1. 1. 1.
1. 0. 0. 0.
0. 0. 0. 0.
0. 0. 0. 0.
0. 0. 0. 1.
0. 0. 0. 0.
0. 0. 0. 0.
0. 1. 1. 1.
0. 0. 0. '.
0. 0. 0. C.
0. 0. 0. 0.
0. 0. 0. 0.
0. 0. 0. 0.
0. 0. 0. 0.

BEST AVAILABLE COPY

I 5 91



G E N E R A L

Westinghobse' Hanford Co.

A L P H A E N E R G Y
Rev. 2.01

DATA REDUCTION REPORT

A N A L Y S I S

SAMPLE
J-1287-5782 TRIP

File ID: 4a4990.CNF

Counted on: 11/22/93
Detector: AEA4
Geometry number: 1
Count time:

WHC-SD-WM-DP-057 REV 0

@21:37

28806. Sec

PEAK ANALYSIS

Peak height
Initial Final

367.7 367.7
462.0 462.0

Peak center
Initial Final

303.072 303.072
257.461 257.376

FWHM
Initial Final
14.000 6.269
14.000 5.710

Init ial
7 .0 0,
7.00

PEAK RESULTS
Peak Error Limit: 25%

Peake I othrrIPu23
A 241

2 Am 243

AEA Peak Centroid Count %err
Frac Exp. Ohs. D iff. FWHM Rate c/m @95

0.423 5.499 5.504 -.0050.03 19.23 2.0
5.480 5.504 -. 024

0.529 5.276 5.289 -.0130.03 24.03 1.9

d/m
312.3
239.2
283.9

Activity
uC /ea

K .' 8 -0

0.951 <--valid peaks only--> 43.26

DETECTOR CALIBRATION
Energy(MEV) = 4.079 + (0.0047)*Channel

Energy range (MeV): 4.079 TO 6.486
Efficiency = 0.0855 CPM/DPM

TOTAL COUNT DATA:

Item
Raw spectrum
Smoothed
Composite fit
Residuals

Total
21830.0
21830.0
20767.4

1062.6

% Recovery
100.000
100.000
95.132
4.868

Analyzed by:

Peak
ID
1
2

Totals:

BESTAVAILARL F Cnpv

DM

- ~.

A"



Spectrum 4a4990.CNF
1 Legend: Raw = .... Modeled Peaks = 1,2,.., etc Display Max.:
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w""Q-0-vvjvjlf4dw H:V 0for AEA Spectrum:

11
21
31

14
71

161
171
181
191
121
131
141
191
201

231

261
271
281
291
30'

3 3

3-4 1351

361
371
381
391
401
411
421
431
441
451
461
471
481
491
511

0. 0.
0. 0.
1. 2.
2. 1.
2. 1.
2. 0.
2. 4.
0. 1.
2. 2.
1. 2.

3. 6.
3. 8.
5. 5.
3. 9.
9. 3.
8. 15.
9. 11.

17. 19.
29. 16.
26. 35.
19. 52.
7q. 95.

130. 156.
223. 239.
379. 349.
361. 254.

99. 87.
122. 138.
226. 214.
356. 363.

43. 42.

0. 0.
1. 1.

2. 2.
0. 1.
2. 2.
0. 0.
0. 0.
1. 0.
0. 0.
0. 0.
2. 0.
0. 0.
0. 0.
0. 0.
0. 0.
0. 1.
0. 0.
0. 0.

0. 0. 0.
0. 0. 0.
3. 1. 1.
0. 1. 0.
1. 0. 2.
1. 1. 1.
1. 2. 0.
3. 1. 3.
1. 2. 3.
4. 2. 1.

1. 5.4.
6. 1. 4.
5. 8. 4.
3. 3. 3.
9. 4. 7.

12. 10. 9.
8. 12. 11.

15. 6. 25.
16. 22. 18.
26. 24. 27.
41. 31. 40.
53. 49. 60.
85. 85. 83.

142. 163. 168.
271. 267. 266.
387. 385. 449.
157. 120. 92.
106. 96. 96.
130. 148. 155.
2 . 263. 265.
4TT> 408. 355.

2. 29. 26.
0. 0. 0.

.. 2.
0. 2. 1.
2. 3. 2.
2. 3. 6.
2. 3. 3.
0. 1. 0.
0. 0. 1.
0. 0. 0.
0. 0. 1.
0. 0. 0.
1. 0. 4.
0. 0. 0.
0. 1. 0.
0. 0. 0.
0. 0. 2.
1. 0. 1.
0. 0. 0.

0.
0.
1.
1.
1.
1.
2.
1.
3.
2.
5.
3.
4.
5.
9.
8.

18.
18.
17.
22.
40.
60.

102.
157.
288.
521.

95.
74.

148.
221.
301.

14.
0.
0.
4
0.
0.
0.
0.
0.
0.
0.
0.
1.
0.
0.
0.
0.
0.
0.

0.
0.
1.
0.
1.
2.
2.
3.
2.
1.
5.
6.
5.
7.

13.
13.

8.
16.
26.
24.
44.
71.

112.
192.
286.
553.

89.
90.

148.
311.
202.

11.
0.
0.
2.
3.
1.
0.
0.
0.
0.
0.
1.
0.
0.
0.
0.
0.
0.
0.

0.
3.
3.
1.
2.
4.
2.
1.
2.
2.
1.
6.
8.

10.
11.
10.
9.

24.
21.
25.
52.
61.

101.
17. 
326.
14

62.
114.
167.
292.
141.

4.
0.
3.
2.
4.
2.
0.
0.
2.
0.
0.
0.
0.
0.
0.
0.
1.
0.
0.

0.
1.
1.
1.
4.
0.
0.
2.
1.
3.

3.
4.
5.
7.
8.
9.

15.
24.
31.
42.
75.
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83.
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280.
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0.
0.

1.

3.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
1.
0.
0.
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G E N E R A L

Westinghouse Hanford Co.

A L P H A E N E R G Y
Rev. 2.01

DATA REDUCTION REPORT

A N A L Y S I S

SAMPLE
J-1287-5982

File ID: 5a5914.CNF

Counted on: 1
Detector: A
Geometry number: 1
Count time:

1/22/93 @21:37
EA5

28805. Sec

PEAK ANALYSIS

Peak height
Initial Final
765.7 765.7
988.4 988.4
71.4 71.4
24.6 24.6
2.0 2.0

Peak center
Initial Final

298.193 298.193
252.595 252.075
158.439 157.834
67.761 67.384
48.443 48.087

FWHM
Initial Final
24.000 21.697
22.000 19.306
96.000 364.677
88.000 359.388
4.000 0.000

PEAK RESULTS
Peak Error Limit: 25%

ID Isotope
1 Am241

Pu238
2 Am243

Pu240
3 Np237

Np237
4 U 235

AEA Peak Centroid
Frac Exp. Obs. Diff. FWHM4

0.395 5.480 5.465 0.0150.10
5.499 5.465 0.034

0.497 5.276 5.252 0.0240.09
5.144 5.252 -. 108

0.085 4.640 4.819 -. 1791.68
4.781 4.819 -.038

0.028 4.396 4.403 -.0071.65
???? 4.314

Count
Rate c/m

63.15

%err
@95
1.1

79.38 1.1

13.56 6.9

4.47 8.5
0.00 1000.

d/m
485.7
634.2
579.7
573.9

1633.7
112.7

56.8

Ati vit
Ui /e a

0.219E-03
0.286E-03
0.26 1E-03
0. 259E-03
0. 736E-03
0. 508E-04
0.256E-04

1.005 <--valid peaks only--> 160.55 BESTAVAILABLECOPY
DETECTOR CALIBRATION

Energy(MEV) = 4.093 + (0.0046)*Channel
Energy range (MeV): 4.093 TO 6.448

Efficiency = 0.1383 CPM/DPM

TOTAL COUNT DATA:

Item
Raw spectrum
Smoothed
Comnosite fit
Residuals

Total
76714.0
76713.9
77078.3

-364.3

% Recovery
100.000
100.000
100.475
-0.475

,z.

WHC-SD-WM. -DP-C57 REV 0

Peak
ID
1
2
3

5?

Ta
Ini-tial
12 . 000
1.1 .000
48.000
4 4.000

2.000

Final
2 . 908
2. 612

L11 .9 2
116.129

3.758

Totals:



Analyzed by:
DM

WIHC-SD-WM-DP-057 REV 0

BEST AVAILABLE COPY

596



Spectrum 5a5914.CNF
1 Legend! Raw = .... Modeled Peaks = 1,2,.., etc

4
4
4
4
4

4.

43.
4.
4..4.

4..4.3.

.. 3.4.3.

1..3..2....
13......2..

.2.
.2.

.2.......

. ..

.2
..... 2 .....
...........

Display Max.: 8841.3

.4

/HC-SD-WM-DP-057 REV 0

....... 2 ........

........ ......... .2 ....... ...
.......... 2

.1
.......... 1..
............. 1

..... 1

BESTAVAILABLE COPY

537

3..
31.
31.
3.1

.2.
.......
.......
... 1
.......
.......
.......
.... 1



Raw Data Dump for AEA Spectrum: 5a5914.CNF VH -8 -WM-DP-057 REVO
1 '0. 0. 0. 0. 0. 0. 0. 0. 0. 0.

11 0. 0. 0. 0. 0. 0. 6. 11. 13. 19.
21 18. 13. 16. 23. 18. 18. 15. 19. 18. 14.
31 16. 26. 17. 17. 19. 20. 22. 16. 22. 19.

22. 22. 14. 21. 28. 22. 18. 30. 24. 26.
18. 18. 24. 26. 21. 23. 21. 25. 24. 21.
25. 23. 27. 30. 26. 25. 31. 33. 29. 26.

71 26. 20. 30. 19. 22. 30. 25. 23. 28. 31.
S 33. 38. 39. 34. 39. 30. 36. '3. 36. 7

31 13 3. 2. 3. 31 . 3. -17. 2. 19
5i -.. 1 7. 19 1. 50 . 1)9. t.

111 33. 47. 61. 45. 36. 47. 64. 57. 66. As.
121 53. 41. 61. 65. 55. 60. 55. 49. 62. 59.
131 58. 66. 54. 71. 83. 68. 78. 81. 80. 77.
141 70. 84. 81. 70. 70. 73. 79. 85. 88. 93.
151 93. 80. 96. 95. 100. 92. 106. 121. 109. 106.
161 88. 106. 94. 93. 123. 102. 101. 105. 108. 128.
171 119. 155. 129. 146. 145. 146. 134. 144. 159. 130.
181 165. 165. 186. 143. 173. 177. 188. 148. 164. 190.
191 6Ir. 203. 197. 229. 193. 202. 226. 203. 212. 7
2nl 215. 216. 231. 262. 232. 262. 232. 255. 2>.
211 . 295. 333. 302. 322. 296. 330. 364. 36. I
721 406. 445. 431. 130. 463. 475. 503. 311.
<'1 592. 561. 615. 601. 625. 668. 718. 776. 739.

854. 86b. 902. 977. 986. 1021. 1068. 1138. 1142.
251 ,119. ~ 1142. 1137. 1155. 1021. 998. 930. 856. 789.

574. 515. 452. 434. 408. 354. 351. 370.
271 322. 358. 342. 356. 333. 336. 372. 375. 382. 399.
291 396. 429. 511. 493. 488. 572. 579. 585. 632. 641.
291 669. 701. 688. 797. 6 775. 751. 779. 773. 786.

7. 73 I . 701. 659. 602. 505. 492. 437. 298. 21
322",. 1/19. 13-) . 106. 9. 76 . G6.2 .

8. 8. 8. 11. 1. 4. 6. .
331 2. 2. 5. 5. 6. 4. 5. 7.
341 2. 2. 3. 4. 6. 8. 7. 7. 6.
351 12. 12. 3. 6. 6. 10. 7. 5. 8. 12.
361 6. 11. 11. 4. 8. 5. 3. 6. 3. 2.
371 3. 1. 2. 0. 2. 0. 1. 2. 0. 1.
381 0. 0. 0. 0. 0. 0. 1. 0. 1. 0.
391 0. 0. 0. 0. 0. 0. 0. 0. 0. 0.
401 0. 0. 0. 0. 0. 0. 1. 1. 0. 1.
4 11 1. 0. 0. 0. 1. 0. 1. 0. 0. 0.
421 0. 0. 0. 0. 0. 0. 0. 1. 0. C.
431 1. 1. 0. 2. 1. 0. 1. 1. 0.
441 0. 0. 0. 0. 0. 0. 0. 0. .
451 0. 0. 0. 0. 0. 0. 0. 0. 1. 1.
461 8. 1. 0. 0. 0. 0. 0. 1. 0. 1.
471 0. 2. 2. 0. 0. 0. 1. 1. 0. 0.
431 0. 1. 0. 0. 2. 0. 0. 1. 1. 1.
491 0. 0. 0. 0. 1. 0. 0. 1. 0. 0.
511 0. 0.

BEST AVAILABLE COPY

538



Westinghou-se Hanford Co.

A L P H A E N E R G Y
Rev. 2.01

DATA REDUCTION REPORT

SAMPLE
J-1287-5982 SPIK

File ID: 6a6821.CNF

A N A L Y S I S

WHC-SD-WM-DP-057 REV 0

Counted on: 1
Detector: A
Geometry number: 1
Count time:

1/22/93 @21:38
EA6

28800. Sec

PEAK ANALYSIS

Peak height
Initial Final
982.1 982.1
1106.6 1106.6

10.4 10.4

Peak center
Initial Final

296.111 296.111
250.474 250.078
104.270 104.126

FWHM
Initial Final
28.000 28.606
24.000 21.972

140.000 1.000

PEAK RESULTS
Peak Error Limit: 25%

1 Amxl i
P u238

2 Amn243
Pt240

AEA Peak Centroid Count
Frac Exp . O: . Di f f. FWHM Ra t c/ n

0.519 5.480 5.468 0.0120.13 86.09
5.499 5.468 0.031

0.468 5.276 5.252 0.0240.10 77.65
5.144 5.252 -. 108

4.566

, err
@5
1.0

1.2

0.79 10.8

706.7 . 3
922.
603..
599.1 0.2/0E-0a

0.988 <--valid peaks only--> 163.74

DETECTOR CALIBRATION
Energy(MEV) = 4.076 + (0.0047)*Channel

Energy range (MeV): 4.076 TO 6.483
Efficiency = 0.1296 CPM/DPM

TOTAL COUNT DATA:

BEST AVAILABLE COPY

Item
Raw spectrum
Smoothed
Composite fit
Residuals

Total
79555.0
79556.2
78974.8

580.2

Analyzed by:

% Recovery
100.000
100.002
99.271
0.729

DM

GE N E R A L

Peak
ID

2) ) 12 .000
70.000

S.7 6

0. 10

Totals:

4 593



Spectrum 6a6821.CNF
1 Legenid: -Raw = .... Modeled Peaks = 1,2,.., etc Display Max.:

1

2

WHC-SD-WJ-DP-0
57 REV 0

.2.

..................................
..... 2.............
........... 2............

........................ 1
. 1

BEST AVAILABLE COPY

60

9932.3

L.2

I1...2

.1.....2

.2
.2..

. 1. ..
..



for AEA Spectrum:

11
21
31
41
51
61
71

11
131

14 1
1 1
121
131
141
151
161
171
181
191
201
211

3 3

2351
261
271
281
291
301
311
321
331
34 1
351
46 1
37 C

-17--1

381
391
401
411
421
431
441
451
461
471
481
491
511

0.
0. 0.
3. 2.
8. 9.
7. 4.
5. 4.
7. 4.
5. 8.
6. 9.

16. 12.
15. 16.
24. 17.
24. 29.
32. 32.
43. 51.
52. 58.
69. 76.

136. 116.
I1 . 197.
335.382.

1306 3
756. 709.
427. 430.
624. 649.
948. 981.
854. 869.
277. 217.

25. 18.
i. 3 .
3. 3.

3. 3.
4.

1. 1.
0. 0.-
1. 0.
1. 0.
1. 1.
1. 0.
2. 2.
1. 1.
0. 1.
0. 0.
0. 0.
0. 0.
0. 0.

0.
0.
0.
3.
3.
7.
6.
8.
4.

10.
11.
13.
17.
19.
16.
29.
34.
40.
54.
95.

136.
227.
422.
71?.121 2

12 13.
634.
475.
704.
953.
781.
192.

14.
3.
1.
2.
3.
2.
1.
0.
0.
0.
1.
0.
0.
0.
0.
5.
1.
1.

0.
0.
3.
4.
5.
3.
4.
5.
8.

12.
15.
13.
15.
13.
14.
36.
38.
41.
54.
65.

137.
232.
412.
730.

1128.
587.
474.
657.
903.
710.
169.
11.
3.
2.
1.
6.
4.
0.
0.
0.
0.
0.
1.
0.
0.
0.
1.
0.
1.

0.
0.
5.
7.
5.
2.
5.
8.
9.
7.

15.
10.

9.
12.
23.
20.
35.
44.
61.

112.
156.
222.
492.
306.

i1 
1165.
520.
464.
740.
999.
633.
121.

6.
2.
2.
5.
5.
2.
0.
0.
1.
0.
0.
0.
1.
0.
0.
1.
0.
4.

Raw Data Dtimp
0.
0.
6.
4.
9.
9.
5.
9.
8.
6.

10.
9.

16.
16.
31.
22.
35.
48.
63.
98.

146.
226.

380.
1275.
1077.
466.
487.
778.

1012.
551.

96.
5.
2.
2.
1.
2.
3.
1.
0.
0.
0.
0.
1.
2.
0.
0.
1.
0.
4.

1.
8.
4.
7.
7.
6.
4.

10.
11.
9.

16.
21.
17.
26.
27.
39.
71.
80.

104.
141.
261.
511.
841.

1063.
444.
481.
843.

71.
4.
2.
4.
9.
6.
2.
1.
1.
1.
0.
1.
1.
0.
0.
1.

S 1.
0.
8.

2.
3.
7.
3.
3.
8.
7.
7.

11.
9.

13.
17.
14.
19.

- 35.
42.
44.
73.
99.

174.
304.
540.

982
449.
486.
845.
912.
447.

53.
3.
4.
2.
2.
3.
0.
1.
0.
0.
0.
1.
0.
4.
0.
0.
0.
0.
2.

BEST AVAILABLE COPY

-1 601

2.
3.
7.
5.
5.
6.
4.

11.
15.

4-'

17.

21.
23.
50.
68.
73.

101.
178.
303.
546.

3 9 ./

397.
580.
925.
929.
373.

43.
3.
1.
0.

0.
1.
0.
0.
0.
0.
0.
0.

0.
0.
0.
0.
0.

5.
8.
2.
6.
7.
6.
6.
7.

10.

31.
21.
31.
43.
42.
53.
76.

123.
192.
329.

4 2 9.

633.
897.
866.
327.
34.
3.

0.
0.
0.
1.
2.
0.
1.
0.
1.

2.

0.
0.

01

6a6821.CNF WHC-SD-WM-DP-057 REV 0
0. 0. 0.



WESTINGHOUSE HANFORD COMPANY

V'HC-SD-WM-DP-057 REV 0 222-S LABORATORY

ANALYTICAL BATCH
Segment Serial No. Customer ID:

Analysis: Sample Prep:

Instrument: Procedure/ Rev: LA- - L- b -
Technologist: Date:

Starting Time: Temperature

Ending Time: Chemist: L .i

Comments:

5 -g

6 '3 A ? ______627 ..SAi5 P )NA- zs

8

9

10

Description Lab ID

11
12

13

14

15

16

17

18

19

20

Standard Primary Book No. Second Book No. Third Book No. and Final Vol. of
Type and Aliquot Vol. and Aliquot Vol. Aliquot Vol. Standard

LykMe_ a IrifAo- 0-(10-03L/

A-6000-881 (03/92)

Description Lab ID

2

3~~4Ni'~ ~~
4 -



WHC-SD-WM-DP-057 REV 0
ANALYTICAL BATCH SUMMARY SHEET

METHOD: DATE START:

LA-503-156 November 15, 1993
PREPARED BY: DATE COMPLETE:

L.L. Fritts '// November 18,1993

UNITS: uCi/mL I
SPL NAME SPL ID ANALYTE RESULT #1 RESULT #2 RESULT #3 AVERAGE 2*SD PREC %REC DET LIM % CT ER

STD 63843 J1303 Am-241 2.63E+1 98.1 1.71 E-3 19.0

BLANK J1304 Am-241 <1.87E-3 6.0 1.87E-3 71.0

KE20D J1287 Am-241 1.51E-2 2.02E-2 7.82E-3 1.43E-2 1.24E-2 87.0 3.7 1.87E-3 14.8
________ ___ ________ ______ ______ _ __ 5.1 1.87E-3 11.5

3.3 1.87E-3 36.7

KE20D J1 287 Am-241 97.0 118.2 3.73E-3 16.1
3.73E-3 14.5

NARRATIVE: NO SPECIAL PROBLEMS/METHOD VARIATIONS IN THIS BATCH
LIST SPECIFIC PROBLEMS/VARIATIONS FOR THIS BATCH:

The results for the standard are in uCi/L

The results for the spike are in percent recovery.

Rerun requested: The precision for the samples is outside set control limits.

_603

0



PLACE ANALYTICAL CARD IN BOX BELOW-DO NOTWRITE IN SPACE

AM-241: LA-503-156 (D-0) LIQUIDS STANDARD

Sed N . ipike (Tracer) Book Number 78B343

J1303-5582 \ctivity of Am243 Tracer in dpm/mL (SPKA) 7537

S 4 spike (Tracer) Volume in mL (SPKV) 0.1
2101 Volume of Sample in mL (SS) 1

SN dilution Factor (OF) 101
0 igest Dilution Factor (DDF) 1

Iyt Xm-241 Area Peak Height from AEA (C241) 49

J VAN SANT Am-243 Area Peak Height from AEA (C243) 64

...... ._ .. fo ta l A T C o u n t (A T O T ) 7 3 4

11/15/93 AT Count Time in Minutes (MIN Crd) 30

Background in CPM (B KG) 5

Am-241 pCi/L = ((C241 * SPKA * SPKV * DF DDF * (1000mL/L)) / ((C243 * SS (2220000d1pm/mL))

pCi/mL = pCi/L / (1000mL/L)
Tracer % Rec = ((ATOT / MIN CTd - BKG) * 2 (C243 / (C241 + C243)) / (SPKA SPKV)) * 100

Relative Counting Error = Square Root of ((1 / C241) + (1/C243)) * 100

n-241 pCi/L 2.63E+01

m-241 pCi/mL 2.63E-02

elative counting error 19.0%

-243 Tracer Recovery 2.9%

Data Entry by: (0 G Date: 18-Nov-93

I[pproved by: -Dt: 
PI,)ii

Form 3 Rev. 1.1 Page 1 of 1

v~iDVV-WM-UP-057 REV OA

Serial No Sample Point Date . Time Issued Priority

J 1303.-5582 BECHTOLD 11- 8-93 11:47 18
Determination Method. Standard Result Units Charge Code Reruns

Am241 LA-503-156 % RECOVERY E14157 0
Sample Size Customer ID

j bom ,- I C ... L + voo,4\ STD
Remarks. Calculations. Results

EDP R201 AR O0 1

STD#l t0  A RESULT

STD VAL %REC

OUT FOR RERUN
A yst Anal 3 Analyst - 4 Analyst - 5

HrS Hir/ i His -

Date Time Completed Lat

%-,f -T 54- o

BEST AVAILABLE COPY



WHC-SD-WM-DP-057 REV 0

AMERICIUM 241 ANALYSIS - UNDIGESTED SAMPLE

73

BEST AVAILABLE COPY

r/s 6,3 -



PLACE ANALYTICAL CARD IN BOX BELOW-DO NOT WRITE IN SPACE

WHC-SD-WM-DP-057 REV 0

Packground in CPM (BKG) 11 3

Am-241 pCi/L = ((C241 * SPKA I SPKV * DF DDF * (10OO0mL/L)) / ((C243 * SS (2220000dpm/mL))

iCi/mL = pCi/L / (1000 mL/L)
Tracer % Rec = ((ATOT / MIN CTd - BKG) * 2 * (C243 / (C241 + C243)) / (SPKA * SPKV)) * 100

Relative Counting Error = Square Root of ((1 / C241) + (1/C243)) * 100

NOTE: Reported result is a LESS THAN value using

5% of the Am-243 peak as the Am-241 peak.

-241 pCi/L < 1.87E+00

Arn-241 pCi/mL < 1.87E-03

lative counting error 71.0%

-243 Tracer Recovery = 6.0%

IData Entry by: (9 1C 'k Date: 18-Nov-93

Approved by: - Date: k'' , 19.3

Form 3 Rev. 1.2 Page 1 of 1

BEST AVAILABLE COPY

AM-241: LA-503-156 (D-0) LIQUIDS BLANK

.... N . :pike (Tracer) Book Number 78B43

J1304-5682 Activity of Am243 Tracer in dpm/mL (SPKA) 7537

l_____ pike (Tracer) Volume in mL (SPKV) 0.1
2101 Volume of Sample in mL (SS) 0.1

$UIe N ilution Factor (DF) 11

0 )igest Dilution Factor (DDF) 1

a Am-241 Area Peak Height from AEA (C241) 2

VAN SANT km-243 Area Peak Height from AEA (C243) 213

Lotal AT Count (AT1T) 772

11/15/93 AT Count Time in Minutes (MIN Cd) 30

__

Serial No. Sample Point Date Time Issued Priority

J 1304.-5682 BECHTOLD 11- 8-93 11:48 18
Determination MethodStandard Result Units Charge Code Reruns

Am241 LA-503-156 uCi/ML E14157 0
Sample Size 0 - , ij AIL Customer ID

? .. 00,1- BLK
Remarks. Calculations. Results

REAGENT BLANK D rrUN
COUNT AS uCI/L

AAnalyst 2 Analyst .4 Analyst - 5

Hrs Mrs Mrs I-'rs Hrs

Date Time Completed L b n'

1 1$0i a83
54-6 0- c - )



WHC-SD-WM-DP-057 REV 0
AMERICIUM 241 ANALYSIS - UNDIGESTED SAMPLE

#J /~' '-/5~~ -

---
-:3,';

BEST AVAILABLE COPY

607



PLACE ANALYTICAL CARD IN BOX BELOW-DO NOT WRITE IN SPACE

WHC-SD-WM-DP-057 REV n)
Serial No Sample Point

J.1287.-571821 BECHTOLD

Date Time Issued

11- 4-93 8:52

'~tottyProrIy

Determination MeIhod, Standard Result Units Charge Code Reruns

Am241 ILA-503-156 uCi/ML E14157 0
Sample Size Customer ID

? . - :Lv + .lco L i KE20D
Remarks. Calculatons. Results

COUNT AS uCI/L

OUT FOR RERUN

Wr 111 Analyst - 2 An IAnalyst -4 Analyst - 5

His Hrs Hrs His Hrs

Date Tire Completed Lab U I

BEST AVAILABLE COPY

AM-241: LA-503-156 (D-0) LIQUIDS SAMPLE

' %ti N pike (Tracer) Book Nttmber 78B43

J1287-5782 4ctivity of An243 Tracer in rpm/nmL (SPKA) 7537

_pike_(Tracer) Volume in mL (SPKV) 0.1
2101 1olume of Sample in mL (SS) 0.1

_ilution Factor (DF) 11

0 )igest Dilution Factor (DDF) 1

77 w FAm-24I Area Peak Height from AEA (C241) 64

J VAN SANT Am-243 Area Peak Height from AEA (C243) 158
......... ............. f t lA o n AI T 311/ 3 tal AT Count (AT) 737

11/15/93 kT Count Time in Minutes (MIN CUN) 30

~ir4oyrnssnrI in CPM (UI',)

Ai-241 pCi/L = ((C241 * SPKA * SPKV * DF * DDF * (1000mL/L)) / ((C243 - SS * (2220000dpm/rnL))

pCi/nL = pCi/L / (1000 iL/L)

Tracer % Ree = ((AIOT / MIN CId - BKG) * 2 (C243 / (C241 + C243)) / (SPKA * SPKV)) * 100

Relative Counting Error = Square Root of ((1 / C241) + (1/C243)) " 100

-241 pCi/L 1.51E+01

m-241 iCi/mL- 1.51E-02

lative counting error 14.8%

-243 Tracer Recovery 3.7%

IData Entry by: .. A-- Date: 16-Nov-93

Approved by: __ Date: 1 / !.-. /r /9/3
F 3 R 1.2 Page 1 of 1

54-68d06l-O 10-83)

U



WHC-SD-WM-DP-057 REV 0
AMERICIUM 241 ANALYSIS - UNDIGESTED SAMPLE

BEST AVAILABLE COPY

603



PLACE ANALYTICAL CARD IN BOX BELOW-DO NOT WRITE IN SPACE

WHCSD5IDP7 RFV
Serial No. Sample Point Oat. Time Issued rority

J 1287.-5782 BECHTOLD 11- 4-93 8:59 18
Determination Method.Standard Result Units Charge Code Reruns

Am241 LA-503-156 uCi/ML E14157 0
Sample Size Customer 10

?I-m...ic - ,Avvt, A- IoomLt It.v KE20D
Remarks. Calculations. Results

COUNT AS uCI/L OUT FOR RERUN

nalyst I Analyst - 2 Analyst - 3 Analyst - 4 Analyst - 5

HsHs His

Date Tme Completed Lab I I l

AM-241: LA-503-156 (D-0) LIQUIDS SAMPLE
spke(Tacr)Book Number7B4

J1287-5782 Activity of Ami243 Tracer in d1pm/mL (SPKA) 7537

40 1pike (Tr-acer) Volume in nl, (SPKV) .

2101 Volune of Sample in niL (SS) 0.1
Iilution Factor (DF) 11

0 Digest Dilution Factor (DDF) .1

.........: .Xm - 2 4 1 Area Peak Heigh t from AEA (C2 4 1) 1 1 6
VAN SANT Am-243 Area Peak Height from AEA (C243) 214

... . fotal AT Count (AIT) 980

11/15/93 AT Count Time in Minutes (MIN C(d) 30

3ackgound in CPM (BKG) 3

An-241 pCi/L = ((C241 * SPKA * SPKV * DF * DDF * (1000mL/L)) / ((C243 * SS * (22200001pmn/mL))

pCi/mL = pCi/L / (1000 mL/L)
Tracer % Rec = ((ATOT / MIN CTd - BKG) * 2 * (C243 / (C241 + C243)) / (SPKA * SPKV)) * 100

Relative Counting Error = Square Root of ((1 / C241) + (1/C243)) * 100

n-241 pCi/L 2.02E+01

-241 tCi/mL - 2.02E-02

lative counting error 11.5%

-243 Tracer Recovery 5.1%

Data Entry by: Date: 16-Nov-93

Approved by: 7 U Date: 'Vm i

54OOO 0 3

BEST AVAILABLE COPY

Page I OT IForm 3 Rev. 1.2'



WHC-SD-WM-DP- 057 REV 0
AMERICIUM 241 ANALYSIS - UNDIGESTED SAMPLE

BEST AVAILABLE COPY

*;1



PLACE ANALYTICAL CARD IN BOX BELOW-DO NOT WRITE IN SPACE

WHC-SD-WM.-DP-057 REV 0
Ser o. Sample Point Dale Tire Issued Priority

J 1287.-5782 BECHTOLD 11- 4-93 8:59 18
Determination Method Slandard Result Unts Charge Code Reruns

Am241 LA-503-156 uCi/ML E14157 0
Sample Sze Customer ID

y o . .- %C l K E 2 0 D
Remarks. Calculations. Results

COUNT AS uCI/L

OUT FOR ,ERUN

Analyst - 1 Analyst - 2 A st 3 Analyst - 4 Analyst - 5

Hrs Hrs rs His Hrs

Date Tne Completed Lab 0 a

- T. ~V

Backeround in CPM (BKG) 1

Am-241 pCi/L = ((C241 * SPKA * SPKV * DF * DDF * (1000mL/L)) / ((C243 * SS * (2220000dpm/mL))

pCi/mL = pCi/L / (1000 mL/L)

Tracer % Rec = ((ATOT / MIN C1'd - BKG) * 2 * (C243 / (C241 + C243)) / (SPKA *. SPKV)) * 100

Relative Counting Error = Square Root of ((1 / C241) + (1/C243)) " 100

-241 pCi/L 7.82E+00

-241 pCi/mL 7.82E-03

lative counting error = 36.7%

-243 Tracer Recovery = 3.3%

IData Entry by: ( Date: 16-Nov-93

Approved by: Date: -If, l'/3
Form 3 Rev. 1.2 Page 1 of 1

BEST AVAILABLE COPY

AM-241: LA-503-156 (D-0) LIQUIDS SAMPLE
N.3pe( 781343

.. . & pik.. (T racer) Book Number _______

J1287-5782 Ativity of Am243 Tracer in rpm/mL (SPKA) 7537

__Spike (Tracer) Volume in mL (SPKV) 0.1
2101 Volume of Sample in inL (SS) 0.1

Iilution Factor (DF) 11

0 Oigest Dilution Factor (DDF) 1

Aim-241 Area Peak Height from AEA (C241) 9
J VAN SANT nm-243 Area Peak Height from AEA (C243) 43

........ _. _... . . taiAT Count (ATOT) 475

11/15/93 AT Count Time in Minutes (MIN Cnd) 30

54-6800-065 R-10-831



WHC-SD-WM-DP-057 REV 0
AMERICIUM 241 ANALYSIS - UNDIGESTED SAMPLE

BEST AVAILABLE COPY

6VL3



PLACE ANALYTICAL CARD IN BOX BELOW-DO NOT WRITE IN SPACE

Seral No, Sample Point

J 1287.-5982 BECHTOLD

Date Time issued

11- 4-93 8:59

Priority

18
Determination Method,Standard Result Unts Charge Code Reruns

Am241 LA-503-156 % RECOVERY E14157 0
Sample Size ..- Customer 10

? l N-to- .1 nL + mLtb + . 2epLk, KE20D
Remarks. CalCulatlons. Results

SAMPLE SPIKED ID

SPIKE ID lzi .aSl--.A

SPIKE VOLUME
COUNT AS uCI/L -)2cowU "s FR RERUN

3 - - /.1) (1 /_ 6

Lib.~.LSAA 2C7q!7
Analyst - 2 Analyst - 3 Analyst - 4 Analyst - 5

Hrs Hrs L s His Hrs

Dae Tine Completed La

AM-241: LA-503-156 (D-0) LIQUIDS CHK EXT NO.

.i.... N $. 'pike (Tracer) Book Number 78143
J1287-5982 4ctivity of Am243 Tracer in dpm/mL (SPKA) 7537

SE teii U spike (Tracer) Volume in mL (SPKV) 0.2
2101 Volume of Sample in mL (SS) 0.1
....... ilution Factor (DF) 11

0 Digest Dilution Factor (DDF) 1
*A m-241 Area Peak Height from AEA (C241) 61

..VAN SANT Am-243 Area Peak Height from AEA (C 243) 105

.... rotal AT Count (A'UT) 724
11/15/93 T Count Time in Minutes (MIN CTd) 30

Background in CPM (BKG) 1

Am-241 pCi/L = ((C241 * SPKA * SPKV " DF DDF * (1000mL/L)) / ((C243 * SS * (2220000dpm/mL))

pCi/mnL = pCi/L / (10OOmL/L)
Tracer % Rec = ((ATT / MIN CTd - BKG) * 2 (C243 / (C241 + C243)) / (SPKA * SPKV)) * 100

Relative Counting Error = Square Root of ((1 / C241) + (1/C243)) * 100

Am-241 pCi/L = 4.34E+01

m-241 pCi/mL 4.34E-02

lative counting error 16.1%

-243 Tracer Recovery 1.9%

Data Entry by: 1 .. . Date: 16-Nov-93

Approved by: Date: /ve\mLh-/ /63

Form 3 Rev. 1. Page 1 of 1

WHC(;-SD-WMA-DP-057 REV 0795!9

54-6Z661 4-10-831

BEST AVAILABLE COPY

i J

'11

7



AMERICIUM 241 ANALYSIS - UNDIGESTED SAMPLE
WHC-SD-WM-DP-057 REV 0

BEST AVAILABLE COPY

615

0

.... 11



PLACE ANALYTICAL CARD IN BOX BELOW-DC NOT WRITE IN SPACE

.4 2/j - WHC-SD-WM ODP-Q57 REV
erial No sample Point Date Tine issued Priority

J 1287.-5982 BECHTOLD 11- 4-93 8:59 18
Determination MethodStandard Result Units Charge Code Reruns

Am241 LA-503-156 % RECOVERY E14157 0

simple Size MCustomer 10

- - ~Ajm KE2O

Remarks. Calculations. Results /
SAMPLE SPIKED ID

SPIKE ID .3 54 6 *I rlA* O E USPIKE VOLUME ,-OM T FR RRU
COUNT AS uCI/L

(3-/ 7- zo, 7z){ */ O JI

Z4. 7 7

Analyst - 2 An s -3 Analyst - 4 Analyst - 5

His His Hs's Hrs

I Dae Tirne Completed

BEST AVAILABLE COPY

AM-241: LA-503-156 (D-0) LIQUIDS CHK EXT NO.

~ r~ Spike (Tracer) Book Number 78B43

J1287-5982 Activity of Am243 Tracer in dpm/mL (SPKA) 7537

a pike (Tracer) Volume in mL (SPKV) 0.2

2101 Volume of Sample in mL (SS) 0.1

R , ilution Factor (DF) 11

0 )igest Dilution Factor (DDF) 1

. -241 Area Peak Height from AEA (C241) 82

J VAN SANT in-243 Area Peak Height from AEA (C243) 112

............. . fotal AT Count (ATOT) 701

11/15/93 AT Count Time in Minutes (MIN CTd) 30

7 ackground in CPM (BKG) 5

An-241 pCi/L = ((C241 * SPKA " SPKV * DF * DDF * (1000mL/L)) / ((C243 SS * (2220000dpm/nL))

pCi/mL = pCi/L / (1000mL/L)

Tracer % Ree = ((AOT / MIN Crd - BKG) * 2 * (C243 / (C241 + C243)) / (SPKA * SPKV)) * 100

Relative Counting Error = Square Root of ((1 / C241) + (1/C243)) * 100

-241 pCi/L 5.47E+01

-241 Ci/mL 5.47E-02

ative counting error 14.5%

-243 Tracer Recovery = 1.4%

Data Entry by: --------- Date: 16-Nov-93

pproved by: Date:/\ k/ 1&W3
Page 1 of 1Form 3 Rev. 1.2



WHC-SD-WM-DP-057 REV 0
AMERICIUM 241 ANALYSIS - UNDIGESTED SAMPLE

-- 19Y
C J~1~ ??z-

-3--

f.) ~., 9.

'U 4 , -

BEST AVAILABLE COPY
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Westinghouse Hanford Co.

L P H A E N E R G Y
Rev. 2.01

DATA REDUCTION REPORT

SAMPLE
J1303-5582

File ID: 2a2394.CNF

A N A L Y S I S

'WHC-SD-WMy-DP-057 REV 0
Counted on:
Detector:
Geometry number:
Count time:

11/16/93 @ 1: 4
AEA2

28804. Sec

PEAK ANALYSIS

Peak height
Initial Final

36.8 36.8
26.5 26.5
29.6 29.6
31.9 31.9
19.1 19.1

Peak center
Initial Final
300.370 300.370
294.753 294.753
274.388 274.180
251.416 251.193
237.814 236.368

FWHM
Initial Final
30.000 20.353
18.000 0.000
16.000 58.022
20.000 10.989
20.000 3.877

Tau
Initial Final
15.000 15.471
9.000 7.343
8.000 4.123

10.000 10.383
10.000 0.603

PEAK RESULTS
Peak Error Limit: 25%

P
ID Isotope
1 Am241

Pu238
2
3 Th228

Am243
4 Am243
5

Totals:

AEA
Frac

0.221

0.583

0.142
0.150

1.097

Peak Centroid Count
Exp. Obs. Diff. FWHM Rate c/m
5.480 5.488 -.0080.10 1.66
5.499 5.488 0.011

5.461 0.00
5.430 5.364 0.0660.27 4.38
5.276 5.364 -.088
5.276 5.256 0.0200.05 1.06

5.187 0.02 1.13

<--valid peaks only--> 8.24

%err
@95
6.9

1000.
5.0

17.2
14.7

d/m
15.0
19.6

52.4
37.6

9.1
9.6

Activity
uCi/ea

0. 677E-05
0. 884E-05

0. 236E-04
0. 169E-04
0.411E-05
0 .432E-05

DETECTOR CALIBRATION
Energy(MEV) = 4.076 + (0.0047)*Channel

Energy range (MeV): 4.076 TO 6.482
Efficiency = 0.1177 CPM/DPM

TOTAL COUNT DATA:

Item
Raw spectrum
Smoothed
Composite fit
Residuals

Total
3605.0
3605.0
3953.9
-348.9

% Recovery
100.000
100.000
109.679
-9.679

Analyzed by:

618

G E N E R A L

Peak
ID
1
2?
3
4
5

BEST AVAILABI CPYI P



Spectrum 2a2394.CNF
,i Legend: Raw = .... Modeled Peaks = 1,2,.., etc Display Max.:

WHC-SD-WM-DP-057 REV 0

3
3
3
3
.3
.3
.3
5.3
... 3

..3
5 3
5 .. . 3
.5... 3
.. 5 .. .
...... 5

. .. 5

............. 53.

..................

. . . . . . . . . .

. . .. ... .. .

. .. . . . . . . .
........ 4

. . .. . . . . . .

1.

. 3..

. . 1

.3 .5..
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3

1

BEST AVAILABLE COPY

367.4

3
.3.

5
34
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.4

3
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Raw Data Dump
- 1
11
21
31
41

71
81
91

101
111
121
131
141
151
161
171
181
191
201
211
221
231
241
251
261
271
281
291
20 ~
3*
3
331
341
351
361
371
381
391
401
411
421
431
441
451
461
471
481
491
511

0.
0.
0.
2.
0.
0.
1.
0.
0.
0.
1.
0.
0.
0.
3.
1.
1.
2.
3.
4.
9.

17
14.
27.

25.
35.
38.

8.
0.
2.
4.
5.
1.
0.
0.
0.
0.
0.
1.
0.
0.
0.
0.
1.
0.
0.
0.

for
0.
0.
0.
0.
0.
0.
2.
0.
2.
2.
1.
0.
4.
2.
0.
3.
2.
6.
2.
6.
7.

19.

36
3

19.
26.
37.
G 9:
12.

1.
1.
3.
1.
2.
0.
0.
0.
0.
0.
0.
0.
0.
0.
1.
2.
0.
1.
0.

AEA Spectrum:
0. 0.
0. 0.
1. 0.
0. 0.
0. 0.
1. 0.
0. 0.
1. 0.
0. 0.
0. 0.
1. 0.
0. 0.
1. 0.
2. 1.
1. 3.
2. 3.
3. 2.
2. 2.
4. 6.
8. 9.
7. 6.

11. 19.

42.
31.
42.
27.
26.
46.
23.
26.

9.
1.
1.
5.
4.
1.
0.
0.
0.
0.
0.
0.
1.
0.
0.
0.
0.
1.
0.

21.
29.
31.
47.
29.
30.
35.
45.
16.

4.
1.
3.
3.
3.
3.
0.
0.
0.
0.
0.
1.
0.
0.
0.
1.
1.
1.
0.

2a2394
0.
0.
0.
2.
0.
0.
1.
1.
0.
2.
1.
2.
0.
1.
0.
2.
1.
1.
6.
6.

21.
22.
23.
29.
50.
41.
17.
24.
28.
36.
22.

4.
0.
3.
2.
1.
2.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
1.
1.
0.

.CNF
0.
0.
0.
0.
0.
0.
0.
0.
1.
1.
1.
0.
2.
2.
1.
1.
3.
4.
4.
6.

11.
11.
36.
34.
45.
34.
16.
25.
34.
37.
19.

2.
2.
3.
5.
6.

.0.
0.
0.
0.
0.
0.
1.
0.
0.
0.
0.
0.
1.
0.

WHC-SD-WM-DP0.
0. 1. 0. 0.
0. 0. 2. 0.
1. 0. 0. 0.
1. 0. 1. 1.
0. 2. 1. 1.
1. 0. 1. 0.
0. 1. 0. 0.
1. 0. 0. 0.
0. 1. 1. 2.
0. 0. 2. 2.
2. 1. 1. 2.
0. 0. 0. U.

0. 3. 1. 1.
2. 5. 2. 4.
3. 1. 3. 2.
2. 0. 4. 1.
6. 2. 2. 5.
3. 5. 2. 5.

10. 7. 6. 13.
10. 12. 18. 26.
29. 19. 26. 27.
28. 31. 29. 22.
37. 42. 33. 25.
51. 49. 34.d
44. 37. 43. 38.
17. 24. 19. 15.
22. 18. 23. 28.
39. 39. 31. 24.
30. 33. 32. 36.
23. 18. 9. 13.

4. 2. 1. 3.
1. 2. 2. 1.
1. 4. 1. 1.
2. 2. 6. 3.
1. 2. 1.
1. 1. 0. 1.
0. 0. 1. 0.
0. 0. 0. 0.
0. 0. 0. 0.
0. 0. 0. 0.
1. 0. 0. 0.
0. 0. 0. 1.
0. 0. 0. 1.
0. 0. 0. 0.
0. 0. 0. 0.
0. 1. 1. 0.
0 . 1. 1. 1.
0. 1. 0. 0.
0. 0. 0. 0.

BEST AVA!ABLE COPY

2 3. /, r/1;2 1.



G E N E R A L

Westinghouse Hanford Co.

A L P H A E N E R G Y
Rev. 2.01

DATA REDUCTION REPORT

A N A L Y S I S

SAMPLE /
J1304-5682

File ID: 3a3738.CNF WHC-SD -VWy1DPO57 REV 0

Counted on: 1
Detector: A
Geometry number: 1
Count time:

1/16/93 @ 1: 5
EA3

28804. Sec

PEAK ANALYSIS

Peak height
Initial Final
187.3 187.3

Peak center
Initial Final
249.821 249.821

FWHM
Initial Final
18.000 9.371

Tau
Initial
9.000

PEAK RESULTS
Peak Error Limit: 25%

Peak
ID Isotope
1 Am243

AEA Peak Centroid Count %err
Frac Exp. Obs. Diff. FWHM Rate c/m @95

1.013 5.276 5.252 0.0240.04 10.05 2.8

Activity
d/m uCi/ea
67.5 0.304E-04

1.013 <--valid peaks only--> 10.05

DETECTOR CALIBRATION BEST AVAILABLE COPY
Energy(MEV) = 4.078 + (0.0047)*Channel

Energy range (MeV): 4.078 TO 6.484
Efficiency = 0.1504 CPM/DPM

TOTAL COUNT DATA:

Item
Raw spectrum
Smoothed
Composite fit
Residuals

Total
4762.0
4762.0
4823.6

-61.6

% Recovery
100.000
100.000
101.293
-1.293

Analyzed by:
ALJ

621.

Peak
ID
1

Totals:

Final
1.942

1 0



Spectrum 3a3738.CNF
1 Legend: Raw = .... Modeled Peaks = 1,2,.., etc Display Max.:

WHC-SD-WM-DP-057 REV 0

1
....... .. .. .... .I ...... .
...........................
...........................

................ 1

............. 1 ....

.................. 1

BEST AVAILABLE COPY

1263.5

1
1

1 .......
........
........



1
1
1

1
1
1

1
1

2
2
2
2

2

2
2
2
2
2

1

3

3

3

1

4

4

4

4

4
4
4
4
4

5

Raw Data Dump
1 0.

11 0.
21 0.
31 0.
41 0.
51 0.
61 0.
71 0.
81 0.
91 1.
01 0.
11 1.
21 1.
31 0.
41 0.
51 0.
61 0.
71 0.
81 1.
91 4.
01 10.
11 12.
21 39.
31 68. 1
41 II. I
51 173.
61 18.
71 2.
81 0.
91 0.
01 0.
11 0.
21 0.
31 0.
41 3.
51 2.
61 1.
71 0.
81 0.
91 0.
01 0.
11 0.
21 0.
31 0.
41 0.
51 0.
61 0.
71 0.
81 0.
91 0.
I1 0.

for
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
1.
1.
0.
1.
2.
5.

17.
29.
00.

19.
1.
2.

0.
0.
1.
4.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.

AEA Spectrum:
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
2.
2.
1.
4.
1.
4.

10.
35.
97.

159.
161..

20.
0.
2.
0.
1.
0.
0.
0.
1.
2.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.

.0.
0.
0.
0.

0.
0.
0.
1.
0.
0.
1.
0.
0.
0.
0.
0.
1.
0.
0.
-0.
0.
0.
1.
3.
6.
9.

29.
87.

163.
138.

15.
0.
0.
0.
0.
0.
0.
0.
4.
4.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
1.
0.
0.

3a3738.CNF
0.
0.
1.
0.
1.
0.
1.
0.
0.
0.
0.
0.
1.
1.
0.
0.
1.
0.
1.
2.
4.

16.
42.

114.
158.
110.

9.
0.
1.
2.
0.
0.
2.
1.
0.
0.
1.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.

0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
1.
0.
0.
1.
1.
1.
0.
3.
7.
5.

21.
34.

124.
165.

73.
9.
0.
2.
2.
0.
0.
0.
0.
2.
2.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.

WHC-SD-WM-DP-05 7 REV 0
0. 0. 0. 0.
0. 0. 0. 0.
0. 0. 0. 0.
0. 0. 0. 0.
0. 1. 0. 0.
0. 0. 0. 0.
0. 0. 0. 0.
0. 0. 0. 0.
0. 0. 0. 0.
0. 0. 0. 0.
1. 0. 0. 1.
0. 0. 1. 0.
0. 0. 0. 0.
0. 0. 0. 0.
1. 0. 0. 0.
0. 0. 0. 0.
1. 0. 0. 2.
1. 2. 2. 3.
2. 0. 3. 2.
5. 8. 5. 4.
7. 11. 12. 13.

19. 23. 23. 23.
57. 51. 56. 53.

115. 125. 120. 158.
167. 201. 210. 191.
34. 38. 26. 30.

3. 6. 4. 0.
0. 1. 1. 0.
1. 0. 2. 0.
0. 0. 1.
0. 0. 0. 0.
0. 0. 0. 1.
1. 0. 0. 0.
0. 0. 1. 2.
2. 4. 3. 1.
3. 1. 2. 1.
0. 0. 0. 0.
0. 0. 0. 0.
0. 0. 0. 0.
0. 0. 0. 0.
0. 0. 0. 0.
0. 0. 0. 0.
0. 0. 1. 0.
0. 0. 0. 0.
0. 0. 0. 0.
0. 0. 0. 0.
0. 0. 0. 1.
0. 0. 0. 0.
0. 0. 0. 0.
0. 0. 0. 0.

BEST AVAILABLE -COPY

623



Westinghouse Hanford Co.

A L P H A E N E R G Y
Rev. 2.01

DATA REDUCTION REPORT

SAMPLE
J1287-5782

File ID: 4a4968.CNF

A N A L Y S I S

-_3

Counted on:
Detector:
Geometry number: 1
Count time:

WHC-SD-WM-DP-0 57 REV 0
11/16/93 @ 1: 6
AEA4

28805. Sec

PEAK ANALYSIS

Peak height
Initial Final

40.8 40.8
121.9 121.9

Peak center
Initial Final

304.324 304.324
259.125 259.125

Initial
10.000
12.000

WHM
Final
4.524
3.675

Tau
Initial
5.000
6.000

PEAK RESULTS
Peak Error Limit: 25%

P ak
SIsotope
Pu238
Am241

2 Am243

AEA
F rac

0.224

0.630

Peak Centroid Count
Exp. Obs. Diff. FWHM Rate c/m
5.499.5.512 -.0130.02 1.04
5.480 5.512 -. 032
5.276 5.299 -.0230.02 2.93

%err
@95
8.8

5.2

d/m
19.4
14.8
39.6

Activity
uC i,/ea

0. 872E-05
0. 668E-05
0.178E-01

0.855 <--valid peaks only--> 3 .97BESTAVAILABLE COPY
DETECTOR CALIBRATION

Energy(MEV) = 4.081 + (0.0047)*Channel
Energy range (MeV): 4.081 TO 6.488

Efficiency = 0.0747 CPM/DPM

TOTAL COUNT DATA:

Item
Raw spectrum
Smoothed
Composite fit
Residuals

Total
2229.0
2229.0
1904.9
324.1

% Recovery
100.000
100.000
85.459
14.541

Analyzed by:

' 624

G E N E R A L

Peak
ID
1
2

Final
2.803
2.275

Totals:

ALJ



'' Spectrum 4a4968.CNF
I Legend: Raw = .... Modeled Peaks = 1,2,.., etc Display Max.:

WHC-SD-WM-DP-057 REV 0

2..

.... . . .. .. .

..................................................................... .

.......

... . 1 .

. ..:. ::.. .. :1 1

744.2

BEST AVAILABLE COPY

625



1
1
1
1
1
1
1
1
1
1
2
2
2

2
2
2
2
2

3
3
3

4

3
3
3
3
33

4
4
4
4
44
4
4
4
4

5

Raw Data Dump
10.

11 0.
21 1.
31 0.

0.
0.
0.

71 1.
81 0.
91 0.
01 0.
11 0.
21 0.
31 0.
41 2.
51 0.
61 1.
71 2.
81 0.
91 0.
01 1

11 1.
21 4.
31 6.
41 11.
51 45.
61 117.,
71 9.
81 1.
91 1.

41 0.
51 0.
61 1.
71 0.
81 0.
91 0.
01 0.
11 0.
21 0.
31 0.
41 0.
51 0.
61 0.
71 1.
81 0.
91 0.
11 0.

for
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
1.
2.
0.
2.
1.
0.
0.
1.
0.
2.
1.
5.
2.
4.

22.
40.
68.
10.

3.
8.

30.
11.

0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
2.
0.
0.

4a4968.CNFAEA Spectrum:
0. 0.
0. 0.
0. 0.
0. 1.
0. 0.
0. 0.
1. 0.
0. 0.
2. 0.
0. 0.
1. 1.
0. 0.
0. 1.
0. 0.
0. 2.
0. 0.
2. 0.
1. 0.
3. 1.
1. 1.
1. 1.
1. 2.
8. 4.
3. 6.

10. 17.
43. 36.
51. 18.

7. 4.
5. 0.

11. 15.
43. 47.

1. 2.
0. 0.
0. 0.
0. 0.
2. 2.
1. 0.
1. 0.
0. 0.
0. 0.
0. 0.
0. 0.
0. 0.
0. 0.
0. 0.
0. 0.
0. 0.
0. 0.
0. 0.
0. 0.

0.
0.
1.
0.
1.
0.
0.
0.
0.
0.
0.
1.
2.
0.
0.
1.
1.
1.
2.
1.
0.
3.
6.
7.

15.
62.
17.
2.
5.
4.

6.
0.
0.
1.
0.

.1.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.

0.
0.
0.
0.
0.

1.
0.
0.
0.
0.
0.
0.

0.-1.
0.
2.
0.
2.
1.
1.
3.
4.
6.
3.

15.
93.
12.

4.
3.

15.
26.

1.
0.
1.
0.
1.
2.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
1.
0.
0.

6~6

WHC-SD-WYV-DP-057 REV 0
0. 0. 0.
0. 0. 0. 1.
0. 0. 0. 0.
0. 0. 0. 0.
0. 0. 0. 0.
0. 0. 1. 0.
0. 0. 0. 2.
0. 0. 0. 0.
0. 0. 0. 0.
0. 0. 0. 0.
1. 0. 0. 0.
2. 1. 0. 0.
0. 1. 0. 0.
0. 0. 0. 1.
1. 1. 2. 1.
2. 1. 2. 1.
0. 2. 2. 5.
2. 1. 1. 0.
2. 1. 2. 1.
4. 5. 6. 2.
3. 4. 5. 4.
5. 3. 4. 5.
7. 6. 12. 8.

22. 42. 29. 37.
109. 137. (:J 138.

9. 7. 12. 8.
0. 1. 0. 2.
1. 0. 2. 10.

16. 18. 12. 22
27. 23. 12. 1 .

0. 0.
0. 0. 0. 0
0. 0. 0. 0.
1. 0. 3. 0.
1. 1. 0. 1.
1. 1. 0. 0.
0. 0. 0. 0.
0. 0. 0. 0.
0. 0. 0. 0.
0. 0. 0. 0.
0. 0. 0. 0.
0. 0. 0. 0.
0. 1. 0. 0.
0. 0. 0. 0.
0. 0. 0. 0.
0. 0. 0. 0.
1. 0. 1. 1.
0. 0. 0. 0.
0.. 0. 0. 0.

BEST AVAILABLE COPY



Westinghouse Hanford Co. WHC-SD-WM-DP-05 7 REV O
G E N E R A L A L P H A E N E R G Y

Rev. 2.01

DATA REDUCTION REPORT

SAMPLE
J1287-5782

File ID: 8a8552.CNF

A N A L Y S I S

Counted on: 1
Detector: A
Geometry number: 1
Count time:

1/16/93 @ 1: 9
EA8

28802. Sec

PEAK ANALYSIS

Peak height
Initial Final

99.5 99.5
170.0 170.0

Peak center
Initial Final

303.335 303.335
257.427 257.401

FWHM
Initial Final
16.000 9.056
16.000 8.396

Ta iu
Initial
8 . 00 0
8 .000

PEAK RESULTS
Peak Error Limit: 25%

Peak
ID Isotope
1 Am 241

Pu238
2 Am243

AEA Peak Centroid Count
Frac Exp. Obs. Diff. FWHM Rate c/m

0.337 5.480 5.513 -.0330.04 4.23
5.499 5.513 -. 014

0.573 5.276 5.297 -. 0210.04 7.18

%err
@95
4.4

3.4

d/m
40.0
52.2
64.6

Activity
iCi/ea

0. 180E-0
0 -0.235E

0 .2'191E,-Ol

0.910 <--valid peaks only-->

DETECTOR CALIBRATION
Energy(MEV) = 4.088 + (0.0047)*Channel

Energy range (MeV): 4.088 TO 6.494
Efficiency = 0.1124 CPM/DPM

TOTAL COUNT DATA:

Item
Raw spectrum
Smoothed
Composite fit
Residuals

Total
6018.0
6018.0
5476.4

541.6

% Recovery
100.000
100.00-0
91.001
8.999

Analyzed by:

Peak
ID

2

Final
*. 6u

Totals: 11.41

BEST AVAILABLE COPY

ALJ

0



I Spectrum 8a8552.CNF
1 Legend: Raw = .... Modeled Peaks = 1,2,.., etc Display Max.:

VVHC-SD-WM-DP-.057 REV O

.2

...... 2 ...

.2................. 2
............................................. 2
.................................................... 2

.1.
1
....................
... ...... .I

BESTAVAILABLE COPY

-- a'.

1089. 1

2..
.2 ...

. ...

1......

. . . . .

.........

.........

.........



2

1
1
1
1

2

11
1
I

2
2
2
2
2
2
2
2
22

3
3
3
3
3
3
3
3
33

4
4
4
4
4
44
4
4
4

5

Raw Data Dump
1 0.

11 0.
21 0.
31 0.
41 1.
51 4.
61 2.
71 0.
81 2.
91 2.
01 1.
11 0.
21 1.
31 6.
41 1.
51 4.
61 1.
71 3.
81 4.
91 2.
01 2.
11 10.
21 13.
31 25.
41 53.
51 98.
61 145. 1
71 15.
81 17.
91 14 .
01 88.
11 3 .
21 1.
31 0.
41 0.
51 1.
61 0.
71 1.
81 0.
91 0.
01 0.
11 0.
21 0.
31 0.
41 0.
51 0.
61 0.
71 0.
81 1.
91 0.
11 0.

AEA Spectrum:for
0.
0.
1.
2.
0.
0.
1.
4.
1.
1.
2.
2.
4.
1.
0.
3.
4.
6.
6.
6.
3.
4.

16.

48.
31.-.
10.
13.
22.
37.

22.
0.
0.
0.
1.
1.
0.
0.
1.
0.
0.
0.
0.
0.
0.

.0.
1.
0.
1.
0.

0.
0.
0.
1.
1.
0.
1.
0.
1.
1.
2.
1.
0.
1.
3.
2.
1.
5.
8.
5.

13.
14.
13.
33.
45.

121.
85.
18.
29.
64.

115.
15.

1.
0.
0.
3.
0.
0.
0.
0.
0.
0.
0.
1.
0.
0.
0.
0.
1.
0.

BEST AVAILABLE COPY

-. 3.-

0.
0.
0.
3.
1.
1.
1.
2.
1.
4.
1.
2.
2.
2.
4.
5.
2.
5.
4.

11.
7.

13.
12.
22.
85.

161.
58.
21.
20.
53.

109.
17.

1.
0.
0.
1.
1.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.

8a8552
0.
0.
1.
0.
2.
5.
3.
1.
1.
1.
1.
1.
1.
5.
5.
1.
4.
2.
4.
9.

12.
17.
17.
31.
77.

137.
39.
10.
28.
65.
94

8.
0.
0.
0.
1.
0.
0.
0.
0.
0.
0.
0.
0.
1.
0.
1.
0.
1.
0.

.CNF
0.
0.
3.
2.
1.
1.
1.
1.
0.
3.
3.
0.
3.
2.
2.
1.
1.
2.
2.
5.
5.

15.
25.
40..
86.

183.
42.
12.
23.
52.
88.
11.

0.
0.
1.
0.
1.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.

W% SD-WM-.DP-057 cREV 0 o.
1. 2. 2. 1.
0. 1. 1. 1.
0. 3. 0. 3.
1. 0. 1. 3.
0. 1. 1. 2.
2. 3. 0. 0.
1. 1. 0. 2.
1. 2. 3. 2.
3. 1. 1. 0.
1. 1. i. 1
3. 3. 1. 1.
1. 2. 0. 0.
2. 4. 0. 0.
0. 1. 3. 3.
3. 2. 5. 1.
6. 2. 2. 1.
3. 4. 5. 3.

10. 5. 4. 4.
9. 6. 4. 11.
9. 6. 4. 11.

12. 22. 11. 8.
10. 29. 27. 17.
34. 41. 51. 13
91. 3. 87.

193. 15. .
25. . 36 . 17 .
11. 13. 21. 22.
25. 31. 35. 37.
50. 71. 93. 67.
81. 56. 49. 28.

7. 2. 3. 1..
0. 1. 0. 0.
0. 1. 0. 0.
0. 0. 1. 0.
1. 0. 1. 0.
1. 0. 0. I.
0. 0. 1. 0.
0. 0. 0. U.
0. 0. 0. 0.
0. 0. 0. 0.
0. 0. 0. 0.
0. 0. 0. 0.
0. 0. 0. 1.
0. 0. 0. 0.
0. 0. 0. 0.
0. 0. 0. 0.
0. 0. 0. 0.
0. 0. 1. 0.
0. 0. 0. 0.



Westinghouse Hanford Co.

A L P H A E N E R G Y
Rev. 2.01

DATA REDUCTION REPORT

SAMPLE
J1287-5782

File ID: 6a6801.CNF

A N A L Y S I S 0

W*HC-SD-WM1-DP-057 REV 0

Counted on: 11/16/93
Detector: AEA6
Geometry number: 1
Count time:

@ 1: 7

28806. Sec

PEAK ANALYSIS

Peak height
Initial Final

35.9 35.9
17.5 17.5

Peak center
Initial Final

241.864 240.869
225.060 221.221

FWHM
Initial Final
40.000 108.313
24.000 5.723

Ta u
Initial Final
20.000 38.600
12.000 38.60n

PEAK RESULTS
Peak Error Limit: 25%

Peake Is nnp

6 A m24 3
P -?1

2

AEA
Frac

0.482

Peak Centroid Count %err
Exp. Ohs. Diff. FWHM Rate c/m @95
5.276 5.219 0.0570.51 3.73 4.6
5.144 5.219 -.075

5.126 0.42 30.1

d/ in
29.1
28.8

Ac t iv ity

0. 131E-04
0. 130E-04

0.482 <--valid peaks only--> 3.73

DETECTOR CALIBRATION BEST AVAILABLE COP".,
Energy(MEV) = 4.087 + (0.0047)*Channel

Energy range (MeV): 4.087 TO 6.493
Efficiency = 0.1295 CPM/DPM

TOTAL COUNT DATA:

Item
Raw spectrum
Smoothed
Composite fit
Residuals

Total
3713.0
3717.8
1990.6
1722.4

% Recovery
100.000
100. 130
53.611
46.389

Analyzed by:

630

G E N E R A L

Pea k
ID
1
2?

Totals:

ALJ



Spectrum 6a6801.CNF
1 Legend: Raw = .... Modeled Peaks = 1,2,.., etc Display Max.:

WHC-SD-WM-DP-05 7 REV 0

.2..

1

..... 1.......

............

............
I

BEST AVAILABLE COPY

' 631

287.2

1..

.2.

...

1.

.. .
1



Raw Data Dump

21
31

71
81
91

101
111
121
131
141
151
161
171
181
191
201
211
221
231
241
251
261
271
281
291
301
3

-0
331
341
351
361
371
381
391
401
411
421
431
441
451
461
471
481
491
511

0.
0.
2.
0.
3.
3.
1.
4.

6.
6.
7.
5.
6.

12.
14.
13.
16.
27.
32.
35.

15.
17
11.
1.
0.

0.

1.

I .

0.

0.

1.
0.
0.

0.
0.
0.
1.
0.
0.
0.
0.

1.
0.

for AEA Spectr
0.
0.

1.
1 .2.
1.
2.
1.
4.
4.
5.
6.
6.
6.

10.
10.
20.
12.
28.
17.
22.
27.
46.
40.
31.
28.
22.
10.
11.
5.
5.
0.
0.
1.
3.
0.
1.
1.
0.
0.
0.
0.
0.
0.
0.
0.
0.
3.
0.
0.
0.

0.
0.
1.
1.
0.
3.
4.
4.
5.
5.
2.
4.
4.
6.
6.
8.

18.
17.
16.
20.
35.
39.
34.
40.
33.
23.
16.
10.
10.
5.
1.
2.
1.
0.
2.
0.
1.
0.
0.
2.
0.
0.
0.
0.
0.
0.
1.
3.
0.
3.

urn: 6a6801.CNF VvIqSD.WY:DP-O57 0 RV0 0.
0. 0. 0. E
0.
4.
4.
2.
6.
5.
0.
4.
4.
3.
7.
3.
5.

10.
20.
12.
16.
18.
21.
24.
23.
36.
29.
39.
22.
11.
16.
13.

3.
1.
1.
2.
0.
1.
.0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
1.
1.
0.
1.

0.
2.
4.
3.
4.
5.
2.
2.
2.
3.
6.
7.
.5.
10.
6.
7.

14.
23.
20.
26.
37.
40.
27.
32.
15.
19.
9.
9.
2.
3.
0.
1.
1.
2.
1.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
1.
1.
0.
5.

0.
1.
0.
2.
3.
4.
2.
5.
5.
8.
6.
8.
9.

12.
9.

15.
17.
16.
22.
36.
28.
38.
43.
32.
20.
16.
15.
14.
0.
2.
1.
1.
0.
2.
1.
0.
0.
0.
0.
1.
1.
0.
0.
0.
1.
3.
1.
0.
6.

2.
0.
5.
3.
3.
2.
0.
2.
4.
5.
5.
6.

11.
11.

9.
7.

18.
24.
26.
23.
38.
34.
26.
27.
18.
14.
15.
5.
8.
1.
4.
0.
0.
0.
2.
1.
0.
0.
0.
0.
0.
0.
0.
0.
0.
1.
0.
0.
5.

0.
0.
2.
2.
5.
1.
2.
2.
6.
6.
8.
7.
6.
9.

14.
9.

15.
20.
19.
28.
41.
45.
24.
27.
17.
10.
9.

12.
4.
0.
1.
1.
1.
1.
0.
0.
0.
0.
0.
0.
0.
0.
1.
0.
0.
0.
1.
0.
0.

1 .
0.
3.
0.
2.
6.
2.
7.
2.
-7.

6.
5.
5.

9.
13.
18.
13.
33.
21.
30.
30.
30.
39.
26.
18.
10.
6.

11.
5.
1.

0.
0.
2.
2.
0.
0.
0.
0.
0.
0.
0.
0.
1.
0.
1.
0.
0.
0.
0.

1 .
3.
0.
1.
3.
6.
4.
2.
5.

7 .8.
13.
7.
7.
8.

12.
19.
17.
22.

11

35.
24.
35.

21.
16.
1.1.
11.
6.

2.
0.

0.
1.

1.
0.
0.
0.
0.
0.
0.
0.
0.
1.
1.
1.

0.
0.
0.

BEST AVAILABLE GOPY

6 z.-C32



Westinghouse Hanford Co.

A L P H A E N E R G Y
Rev. 2.01

DATA REDUCTION REPORT

SAMPLE
J1287-5982

File ID: 7a7338.CNF

A N A L Y S I S

// /

WHC-SO-WM-DP-057 REV 0
Counted on: 11/16/93 @ 1: 8
Detector: AEA7
Geometry number: 1
Count time: 28803. Sec

PEAK ANALYSIS

Peak height
Initial Final

50.2 50.2
71.3 71.3

Peak center
Initial Final

300.055 302.046
256.996 256.824

FWHM
Initial Final
22.000 10.762
12.000 6.650

Tal
Initial
11.000
6.000

PEAK RESULTS
Peak Error Limit: 25%

Peak
ID Isn.tpa
I Am241

Pu238
2 AmN243

Totals:

AEA Peak Centroid Count
Frac Exp. Obs. Diff. FWHM Rate c/m

0.509 5.480 5.497 -. 0170.05 4.37
5.499 5.497 0.002

0.800 5.276 5.285 -.0090.03 6.88

1.309 <--valid peaks only--> 11.25

BEST
DETECTOR CALIBRATION

Energy(MEV) = 4.078 + (0.0047)*Channel
Energy range (MeV): 4.078 TO 6.484

Efficiency = 0.1196 CPM/DPM

TOTAL COUNT DATA:

Item
Raw spectrum
Smoothed
Composite fit
Residuals

Total
4126.0
4126.0
5399.9

-1273.9

% Recovery
100.000
-100.000
130.874
-30.874

Analyzed by:

G E N E R A L

Peak
ID
1
2

Final
1.167
0.604

%err
@95
4.3

3.8

rl/m
38. 9
50.8
58.1

AVAILABLE COP

J128

633

Act Iv iy

7~ e
0.21279E-'



1 Legend: Raw =
Spectrum 7a7338.CNF

.... Modeled Peaks = 1,2,.., etc Display Max.:

WHC-SD-WM-DP-057 REV 0

.2..........

...... 1 ....

.............. 1 BEST AVAILABLE COPY

634

595.9

2
2
2

2
2

2

2
2

2

1
1
.1
.1

... 1...

...2..

2
2

..

2

.2

1
1

2.

.... 2..

2



Raw
1

11
21
31
41
51
61
71
81
91
0 L

t i
121
131
141
151
161
171
181
191
28 1
211
22)

231
241
251
261
271
281
291
31 1
311
2 1
331
341
3 5
361
371
381
391
401
411
421
431
441
451
461
471
481
491
511

AEA Spectrum:Data Dump for
0. 0.
0. 0.
0. 1.
0. 0.
0. 0.
1. 1.
0. 0.
0. 0.
0. 0.

0.
0.

0. 1.
0. 2.
1. 1.
1. 1.
0. I.
0. 0.
0. 2.
1. 0.
0. 2.
1. 5.

3. 5.
1i. 11.
31. 31.
65. 57.
68.. - 70.
62. 48.
20. 8.
29. 23.
46. 35.
11. 50.

0. 11.

I . 0.2 . 1.
0. 1.
1. 0.
2. 1.
0. 0.
0. 0.
0. 0.
0. 0.
0. 0.
0. 0.
0. 0.
0. 0.
0. 0.
0. 0.
0. 0.
0. 0.
0. 0.
3. 0.

0.
0.
0.
1.
1.
0.
1.
1.
0.
1.
0.
1.
1.
0.
2.
0.
0.
0.
1.
1.
0.
5.

14.
29.
90.
72.
42.
13.
38.
58.

5.
0.
0.
1.
0.
0.
1.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.

0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
2.
0.
1.
1.
3.
1.
1.
0.
1.
1.
1.
6.

15.
42.
59.
81.
30.
17.
34.
38.
49.

6.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.

7a7338
0.
0.
0.
2.
0.
0.
0.
0.
0.
1.
0.
1.
1.
0.
0.
0.
1.
2.
0.
5.
3.
7.

23.
44.
71.
78.
32.
22.
32.
40..
44.

4.

0.
0.
1.
1.
0.
0.
0.
0.
0.
0.
0.
1.
0.
0.
0.
2.
0.

CNF
0.
0.
1.
0.
0.
0.
1.
0.
0.
0.
2.
0.
0.
0.
1.
1.
0.
1.
0.
2.
3.
9.

11.
55.
64
83.
16.
15.
37.
54.
47.

1.
0.
2.
1.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.

BEST AVAILABLE COPY

635

WHC-SD-WM-DP-057 REV 0
0. 0. 0.
0. 0. 0.
0. 0. 1.
1. 0. 0.
0. 0. 0.
0. 0. 0.
0. 0. 1.
0. 0. 0.
1. 0. 0.
1. 0.
0. 0.
2. 0. 1.
0. 0. 0.
1. 1. 0.
0. 2. 1.
1. 0. 0.
2. 0. 2.
1. 0. 1.
1. 4. 3.
3. 2. 0.
6. 4. 4.
6. 7. 8.

12. 25. 33.
54. 69. 61.
67. 80. 75.
84. 76.
20. 18. 27.
18. 21. 25.
42. 42. 31.
51. 43. 48.
24. 23. 19.

3. 2.
0. 0. 0.
0. 0
0. 1.
0. 0. i.

0. 1. 0.
0. 0. 0.
0. 0. 0.
0. 0. 0.
0. 0. 0.
0. 0. 0.
0. 0. 0.
0. 0. 0.
0. 0. 0.
0. 0. 0.
0. 0. 0.
0. 0. 0.
0. 0. 0.
0. 0. 0.

0.
1.
0.
0.
1.
0.
0.
1.
1.

3.
0.
0.
3.
0.
0.
0.
1.
2.

C.

16.
31.

E>

0.
0.
0.
0.

0.
0.
0
0.
0.
0.
0.

0.1.

0.
0.



Westinghouse'Hanford Co.WHC-SD-WM-DP-0 57 REVO
A L P H A E N E R G Y

Rev. 2.01

DATA REDUCTION REPORT

SAMPLE
J1287-5982

File ID: 5a5891.CNF

A N A L Y S I S

Counted on: 1
Detector: A
Geometry number: 1
Count time:

1/16/93 @ 1: 7
EA5

28803. Sec

PEAK ANALYSIS

Peak height
Initial Final

63.8 63.8
95.8 95.8

Peak center
Initial Final
300.710 300.710
256.240 256.224

FWHM
Initial Final
18.000 13.754
20.000 14.783

Tau
Initial
9.000

10.000

PEAK RESULTS
Peak Error Limit: 25%

Peak
Isotope
Am241
Pu238

2 Am243

AEA Peak Centroid Count %err
Frac* Exp. Obs. Diff. FWHM Rate c/m @95

0.359 5.480 5.499 -.0190.06 2.56 5.6
5.499 5.499 0.000

0.588 5.276 5.290 -.0140.07 4.20 4.4

d/m
20.1
26.2
31.2

Activity
uCi/ea

0. 904E-05
0. 118E-04
0.14 1E-04

0.948 <--valid peaks only--> 6.76

DETECTOR CALIBRATION BESTAVAILABLE COPY
Energy(MEV) = 4.086 + (0.0047)*Channel

Energy range (MeV): 4.086 TO 6.492
Efficiency = 0.1359 CPM/DPM

TOTAL COUNT DATA:

Item
Raw spectrum
Smoothed
Composite fit
Residuals

Total
3426.0
3426.0
3246.2

179.8

% Recovery
100.000
100.000
94.752
5.248

Analyzed by:

" 636

G E N E R*A L

Peak
ID
1
2

Final
6.854
5.912

Totals:

ALJ



Spectrum 5a5891.CNF
1' Legend: Raw = .... Modeled Peaks = 1,2,.., etc Display Max.:

WHC-SD-WM-DP-057 REV 0

.2

.... 2

.......... 2

..............................2 ....

I...................2
.21....
........1
............ ... ...... .... ..1
...............................................
............................ 1
.... .1..

..... ..... ....

1 BEST AVAILABLE COPY

672.5

637



1
1
1

2

1
1
11
1
1

2
2
2
2
2
2
2
22
2

3
3
3
3
3
3
3
33

4
4
4
4
4
44
4
4
4

5

Raw Data Dump
1 0.

11 0.
21 0.
31 1.

0.
0.

_ 0.
71 0.
81 0.
91 0.
01 1.
11 2.
21 1.
31 0.
41 1.
51 0.
61 1.
71 0.
81 1.
91 0.
01 1.
11 1.
21 6.
31 7.
41 20.
51 85.
61 84.
71 12.
81 12.

0 20.
3.

31 0.
41 0.
51 3.
61 0.
71 1.
81 0.
91 0.
01 0.
11 0.
21 0.
31 0.
41 0.
51 0.
61 0.
71 0.
81 1.
91 0.
11 0.

AEA rSpectrum:for
0.
0.
1.
0.
0.
0.
1.
1.
1.
0.
3.
1.
1.
1.
0.
1.
0.
1.
0.
1.
1.
2.
3.
8.

38.
74.
49.

8.
6.

34.
57.
13.

0.
1.
1.
1.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
1.
1.
0.

0.
0.
0.
1.
0.
0.
0.
0.
0.
1.
0.
0.
0.
1.
0.
1.
1.
0.
3.
2.
3.
2.
4.
5.

28.
99.
53.
14.

9.
33.
54.
15.

0.
1.
0.
2.
0.
0.
0.
0.
0.
0.
0.
1.
0.
0.
0.
0.
2.
0.

5a5891.CNF
0.
0.
0.
0.
0.
0.
1.
1.
0.
0.
2.
2.
0.
1.
2.
1.
1.
0.
1.
1.
0.
2.
4.
5.

37.
94.
47.

4.
14.
55.
49.
11.

1.
0.
1.
2.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
1.
5.
0.

0.
0.
0.
1.
0.
0.
0.
1.
0.
2.
3.
0.
1.
0.
1.
0.
0.
2.
0.
1.
5.
1.
3.

15.
47.
91.
28.
10.
12.
45.
53.

5.
0.
1.
1.
2.
0.
1.
0.
0.
0.
0.
0.
0.
0.
0.
0.
1.
1.
0.

0.
0.
1.
0.
0.
1.
0.
1.
0.
1.
1.
1.
1.
0.
1.
0.
0.
1.
1.
2.
1.
5.
4.

14.

12.
12.
44.
43.

8.
1.
1.
2.
0.
0.
1.
0.
0.
0.
0.
0.
0.
0.
0.
0.
1.
0.
0.

BEST AVAILABLE COPY

WHC-SD-WM-DP-057 REV 0
0. 0. 0.
0. 0. 0.
0. 0. 0.
0. 0. 0.
0. 0. 0.
0. 1. 0.
0. 0. 1.
0. 1. 0.
2. 0. 1.
0. 1. 2.
0. 0. 2.
1. 1. 1.
1. 0. 1.
0. 1. 0.
1. 1. 0.
3. 2. 0.
2. 2. 0.
0. 3. 0.
3. 1. 0.
0. 1. 2.
2. 4. 1.
1. 2. 2.
5. 7. 5.

20. 10. 15.
76. 71. 66.
90. 96. 89.
17. 20. 18.

5. 4. 5.
15. 14. 19.
58. 60. 57.
47. 26. 26.

3. 2. 3.
0. 0. 0.
0. 1. 3.
3. 1. 3.
0. 1. 0.
0. 0. 0.
0. 0. 0.
0. 0. 0.
0. 0. 0.
0. 1. 1.
0. 0. 0.
0. 0. 0.
1. 1. 0.
0. 1. 0.
0. 0. 0.
1. 0. 0.
1. 0. 1.
0. 0. 1.
0. 0. 0.

0.
0.
0.
1.
0.
0.
0.
0.
0.
1.
2.
1.
0.
1.
0.
1.
1.
0.
1.
0.
1.
5.
4.

16.
95.
76.
12.

6.
25.
65.
17.

3.
1.
1.
1.
1.
0.
0.
0.
0.
1.
0.
1.
0.
0.
0.
1.
0.
0.
0.



WESTINGHOUSE HANFORD COMPANY

222-S LABORATORY WHC-SD-WM-DP-057 REV 0
ANALYTICAL BATCH

Lab Segment Serial No. Customer ID:

Analysis: Am J Sample Prep: b (ect

Instrument: Q8 53~7g 3~7 Procedure/ Rev: L A - 53 --- b-O

Technologist: T'O V / ., gt Date: 12--9

Starting Time: Temperature IV//g
Ending Time: ,/00 Chemist: L L F'/dr rrS

Comments:

Description Lab ID

1 LC . CI.4 (cA/ 5Th ________,

2 REA4,6r SLAd-, j)___--_ .

3 S.rQptl Jh4-S
4 SA MjIL Dijp O -

5 ! Mp. 1Co. _ --_ _ -.

7 1'xt )Sore ____-____

8

9

10

Description Lab ID

12

13

14

15

16

17

18

19

___________________________________________ I ____________________

201 1

Standard Primary Book No. Second Book No. Third Book No. and Final Vol. of
Type and Aliquot Vol. and Aliquot Vol. Aliquot Vol. Standard

L73 M&3 .. _100- __-_ __/

M30008413 -leo92

A-6000-881 (03/92)

4II

II



09
ANALYTICAL BATCH SUMMARY SHEET dNC-WU-WMUDP-057 REV 0

METHOD: DATE START:

LA-503-156 December 7, 1993
PREPARED BY: DATE COMPLETE:

L.L. Fritts December 9, 1993

UNITS: uCi/mL I
SPL NAME SPL ID ANALYTE RESULT #1 RESULT #2 RESULT #3 AVERAGE 2*SD PREC %REC DET LIM % CT ER

STD 63843 J1305 Am-241 2.80E+1 104.5 171E-3 5.2

BLANK J1306 Am-241 1.30E-2 25.2 7.47E-4 5.6

KE24A J1289 Am-241 1.17E-2 1.19E-2 1.23E-2 1.20E-2 6.11E-4 5.1 4.2 7.47E-4 11.9
15.4 7.47E-4 9.4
37.9 7.47E-4 4.2

KE24A J11289 241 Spike It".7 *4S? _____ _________50.7 1.49E-3 2.2
63.0 1.49E-3 2.6

NARRATIVE: NO SPECIAL PROBLEMS/METHOD VARIATIONS IN THIS BATCH
LIST SPECIFIC PROBLEMSNARIATIONS FOR THIS BATCH:

The results for the standard are in uCi/L.

The results for the spike are in percent recovery.

The blank has an actual value, but precision and spike recoveries are within control limits.
Value on blank does not appear to be a contamination problem involving the values for the sample-no rerun requested.

640



PLACE ANALYTICAL CARD IN BOX BELOW-DO NOT WRITE IN SPACE

59 / M 73 Z.
Ser-al 0 Sample Point Time Issued Priority

J 1305. -5532 ECHTOLD -- 8-93 11:56 18
Determination Method. Standard Result Units Charge Code Reruns

A m'241 LA-03-156 % RC"VERY E14157
Sample size Customer ID

-I Sn L -- 14 - - ,oo-l y lo STD
Remarks. Calculatons. Results-

EDP R201 A "ROE
STD1L S3 RESULT T , L ATTCH IG Y0i

AM-241: LA-503-156 (D-0) LIQUIDS STANDARD
_____________ S 'pike (Tracer) Book Number 78843

1305-5582 Activity of Am243 Tracer in dpm/mL (SKA) 7537
..... I. Spike (Tracer) Volume in ml. (SPKV) 0.1
342 Volume of Sample in mL (SS) 1
.. ......... )ilution Factor (DF) 101

2 _ _ igest Dilution Factor (DOF) 1
a @ Amn-241 Area Peak Height from AEA (C241) 664

VAN SANT Am-243 Area Peak Height from AFA (C243) 813

........ ootal AT Count (ATOT) 6950
12/07/93 T Count Time in Minutes (MIN Cd) 30

'ackground in CPM (BKG) 6

Am-241 pCi/L = ((C241 * SPKA * SPKV " DF * DDF i (1000mL/L)) / ((C243 SS * (2220000dpm/m))
pCi/mL = pCi/L / (1000 mL/L)
Tracer % Rec = ((ATOT / MIN CTd - BKG) * 2 * (243 / (C241 + C243)) / (SPKA * SPKV)) 100
Relative Counting Error = Square Root of.((1 / C241) + (1/C243)) * 100

-241 Ci/L = 2.80E+01

241 Ci/mL 2.80E-02

lative countin error = 5.2%

-243 Tracer Recovery = 33.0%

IlData Entry by: Date: 09-Dec-93
pproved by: Date: I& h 'I /'?3

STD VAL ?',,-7 7, %REC /oqAe4

Analyst - 3 Analyst - 4 Analyst - 5

Mrs Mrs IMrs His His

Dale Time Completed Lab

EV OWHO-SD-WM-D 0-57 F

54-6800-061 (R-10-83)

BEST AVAILABLE COPY

Form 3 Rev. 1.2 Page 1 of 1 ,



AMERICIUM 241 ANALYSIS - UNDIGESTED SAMPLE

-

WHC-SD-WM-DP-057 REV 0

BEST AVAILABLE COPY



PLACE ANALYTICAL CARD IN BOX BELO IF

- 9 Tie se9Prort

AM-241: LA-503-156 (D-0) LIQUIDS BLANK
* $pr*01 N s pike (Tracer) Book Number 78B43

1306-5682 Activity of Am243 Tracer in dpm/mL (SPKA) 7537
* B!!tNi 1 pike (Tracer) Volume in mL (SPKV) 0.1

342 Volume of Sample in mL (SS) 0.25
R~wi$ U J. ilution Factor (DF) 11

2 _ __ igest Dilution Factor (DDF) 1
A inyV Am-241 Area Peak Height from AEA (C241) 588

VAN SANT km-243 Area Peak Height from AEA (C243) 676
... otal AT Count (ATOT) 5359

12/07/93 AT Count Time in Minutes (MIN CTd) 30

Iackground in CPM (BKG) 1

Am-241 pCi/L = ((C241 * SPKA * SPKV " DF * DDF * (10OmL/)) / ((C243 * S* (2220000dpm/m-))
pCi/mL = pCi/L / (1000mL/)
Tracer % Rec = ((ATOT / WIN CTd - BKG) * 2 * (243 / (C241 + C243)) / (SPKA * SPKV)) " 100
Relative Counting Error = Square Root of ((1 / C241) + (1/C243)) 100

-241 Ci/L 1.30E+01

241 Ci/mL 1.30E-02

lative countin error = 5.6%

43 Tracer Recovery = 25.2%

IData Entry by: Date: 09-Dec-93
pproved by: - Date: .,

'Serial No. Sample Point

J 1306.-5682 BECHTOLD 11- 8-93 12: 2 18
Determination MethodStandard Result Units Charge Code Reruns

Am241 LA-503-156 luCi/ML E14-157 2
Sample Size /Customer 1

BLK
Remarks. Calculations. Results-

REAGENT BLANK

COUNT AS uCI/L -2-

"AEA" - 480,MN
ATTACH PRINTOUT

. Ana 2 Analyst - 3 Analyst - 4 Analyst- 5

Hrs ' ' Hi Hrs Hrs

Time Completed .ab U

BESTAVAILABLE COPY

ate

Form 3 Rev. 1.2 Page 1 of 1



AMERICIUM 241 ANALYSIS - UNDIGESTED SAMPLE

:3,

~- -/
- I ~ -5~J~.

WHC-SD-WM-DP-057 REV 0

BEST AVAILABLE COPY



PLACE ANALYTICAL CARD IN BOX BELOW-DO NOT WRITE IN SPACE

BEST AVAILABLE COPY

AM-241: LA-503-156 (D-0) LIQUIDS SAMPLE
0T8! N4I pike (Tracer) Book Number 78B43

1289-5782 Activity of Am243 Tracer in dpm/mL (SPKA) 7537
R ttibidefe!- I 3pike (Tracer) Volume in mL (SPKV) 0.1
2342 Volume of Sample in mL (SS) 0.25

i orunfl! I )iltion Factor (DF) 11
2 Digest Dilution Factor (DF) 1
77WW__ji______ Am-241 Area Peak Height from AEA (C241) 126

VAN SANT Am-243 Area Peak Height from AEA (C243) 161
____________ Fotal AT Count (ATOT) 969

12/07/93 4T Count Time in Minutes (MIN C1d) 30
Background in CPM (BKG) 4

Am-241 pCi/L = ((C241 * SPKA * SPKV * DF * DDF * (10OOmL/L)) / ((C243 " SS (2220000dpm/mL))
pCi/mL = pCi/L / (1000mL/L)

Tracer % Rec = ((ATOT / MIN CTd - BKG) * 2 * (C243 / ((241 + C243)) / (SPKA * SPKV)) * 100
Relative Counting Error = Square Root of ((1 / 241) + (1/C243)) * 100

-241 pCi/L = 1.17E+01

-241 pCi/mL 1.17E-02

lative countin error 11.9%

-243 Tracer Recovery = 4.2%

Data Entry by: Date: 09-Dec-93
pproved by: Date:.'( .,--' /443

Form 3 Rev. 1.2 Page 1 of 1

WHC-SD-WM-DP-057 REAl Vo
Seria No Sample Point Time Issued Priorinty

.3 12C9.-5782 EECHTOLD 11- 4-93 9: 2 16
Determination Method, Standard Result Units Charge Code Reruns

Am241 LA-503-156 uCi/ML E14157 5
Sample Size Customer ID

7 . .ryl 4E24A
Remarks, Calculations. Results

COUNT AS u"I/L

Anal Analyst - 3 Analyst - 4 Analyst - 5

Hrs V r5 Hrs H, His
/a2 5

Date Tinne Completed L b R

54-6800-061 I-10831

73% - nr1r77



AMERICIUM 241 ANALYSIS - UNDIGESTED SAMPLE

WHC-SD-WM-DP-057 REV 0

BEST AVAILABLE COPY

646

q,~q
Sc)

~U -~ 7~92



PLACE ANALYTICAL CARD IN BOX BELOW-DO NOT WRITE IN SPACE

S4-6aOO-06t (R-1O-83)

BEST AVAILABLE COPY

AM-241: LA-503-156 (D-0) LIQUIDS sA_ ___

$e31$I N pike (Tracer) Book Number 78B43
1289-5782 ctivitv of Am243 Tracer in dpm/mL (SPKA) 7537

Bi%9ttb Sipike (Tracer) Volume in mL (SPKV) 0.1
342 Volume of Sample in mL (SS) 0.25

Mut:...j )ilution Factor (DF) 11
2 _ _ igest Dilution Factor (DDF) 1

Analt \m-24 1 Area Peak Height from AEA (241) 205

VAN SANT km-243 Area Peak Height from AEA (C243) 258
____ fotal AT Count (ATOT) 3253

12/07/93 AT Count Time in Minutes (MIN CTd) 30
lackground in CPM (BKG) 4

Am-241 pCi/L = ((C241 * SPKA * SPKV * DF * DDF * (1000mL/L)) / ((C243 " SS * (2220000dpm/mL))
pCi/mL = pCi/L / (1000mL/L)
Tracer % Rec = ((A'OT / MIN CTd - BKG) * 2 (C243 / ((241 + C243)) / (SPKA * SPKV)) * 100
Relative Counting Error = Square Root of ((1 / C241) + (1/C243)) * 100

-241 Ci/L = 1.19E+01

m-241 iCi/mL 1.19E-02

lative countin error 9.4%

-243 Tracer Recovery = 15.4%

Data Entry by: Date: 09-Dec-93
pproved by: Date: b- -qi jv

Form 3 Rev. 1.2 Page 1 of 1

WHC-SD-WM-DP-057 RE 0Ii wP"w V- I

Seial No. Sample Point ateJ Time Issued Priority

J 1289.-5782 BECHTOLD 11- 4-93 9: 2. 18
Determination Method, Standard Result Units Charge Code Reruns

Am241 LA-503-156 uCi/ML E14157 6
Sample Size Customer ID

L-o- .204 o .. ~788/ KE24A
Remarks. Calculations. Results

COUNT AS uCI/L .

i: :';

A a Analyst - 2 nalyst - 3 Analyst .4 Analyst - 5

His Mrs Hrs His His

Date T me Completed



AMERICIUM 241 ANALYSIS - UNDIGESTED SAMPLE

-2 F lJ0 a-- ; -.-

3,P

WHC-SD-WM-DP-057 REV 0

BEST AVAILABLE COPY

64$



PLACE ANALYTICAL CARD IN BOX BELOW-DO NOT WNIT ,. CE

PnotyI ~~eraI No~~ Sample Pot,'eTm lSe
.,. -,- - ~ - I-~ _!; --t'' -1 .'- D

0e -ermai-on Method Stancard Result UrnIs Charge Code Reruns

Ami24i LA- 03-5: 0Ci/L E14157 7
Sample Size Customer 10

Remarks. Caicwlaiors. results

COUNT A3 uCi/L

A7/051R N,0UT

Analyst 2 Ahaysi - 3 Analyst -4 Analyst - 5

HrS HrS Hrs H s Hrs

Date Tme Compileed Lad 1 I

B ST AVAILABLE dOP

AM-241: LA-503-156 (D-0) LIQUIDS SAMPLE
_____________pike (Tracer) Book Number 78B43

________ 781343

1289-5782 ctivity of Am243 Tracer in dpm/mL (SPKA) 7537
li dtc D spike (Tracer) Volume in mL (SPKV) 0.1

342 olume of Sample in mL (SS) 0.25
BaweiCn )ilution Factor (DF) 11

__ _ )igest Dilution Factor (DDF) 1
A_____ m-241 Area Peak Height from AEA (C241) 1045

VAN SANT -243 Area Peak Height from AEA (C243) 1266
Qat. botal AT Count (AD1T) 7844

12/07/93 T Count Time in Minutes (MIN CTd) 30-
3ackground in CPM (BKG) 1

Am-241 pCi/L = ((C241 * SPKA * SPKV * DF DDF * (100mL/) / ((C243 * SS * (2220000dpm/mL))
pCi/mL =pCi/L / (1000mL/Q
Tracer % Rec = ((AMOT / MN Crd - BKG) * 2 * (C243 / (C241 + C243)) / (SPKA * SPKV)) * 100
Relative Counting Error = Square Root of ((1 / 241) + (1/C243)) * 100

-241 Ci/L 1.23E+01

-241 Ci/mL 1.23E-02

lative counti error = 4.2%

-243 Tracer Recovery = 37.9%

ata Entry by: cl:y9k* Date: 09-Dec-93
pproved by: Date: bc4 /'

Form 3 Rev. 1.2 Page 1 of 1

wifu-ou-M-UP--057 REV/1% 55-/V 0



AMERICIUM 241 ANALYSIS - UNDIGESTED SAMPLE

WHG-sn-v.m P..os7 Prv a

.&~ .,..

3':., 7

BEST AVAILABLE COPY

- 650

J/ 211- 5'?fz



PLACE ANALYTICAL CARD IN BOX BELOW-DO NOT WRITE IN SPACE

Serial No. Sample Point Time Issued Prionty

J 1289.-5982 BECHTOLD 11- 4-93 9: 2 18
Determnalion Method Standard Result Units Charge Code Reruns

Am241 LA-503-156 % RECOVERY E14157 3
Sample Size Customer 10

'?}.-1~c>-- .z3om4 + .1O-1c>-h4 A KE24A
Remarks. Calculations, Results

SAMPLE SPIKED ID 6S4'

SPIKE ID r234S

SPIKE VOLUMEu
COUNT AS uCI/L

V Analyst -2 Analyst - 3 Analyst - 4 Analyst - 5

Hirs - Hrs Hrs H His

Date Tinie Completed Lab

B ST AVAILABLE COPY

AM-241: LA-503-156 (D-0) LIQUIDS CHK EXT NO.
WOE______ Spike (Tracer) Book Number 78B43

1289-5982 Activity of AnI243 Tracer in dpm/ml. (SPKA) 7537
BStch JQ pike (Tracer) Volume in mL (SPKV) 0.2

2342 Volume of Sample in mL (SS) 0.25
_________ )ilution Factor (DF) 11

2 _ _ _ igest Dilution Factor (DDF) 1
An*lykt Am-241 Area Peak Height from AEA (C241) 2633

VAN SANT Am-243 Area Peak Height from AEA (C243) 3281
0at. otal AT Count (ATDT) 25845

12/07/93 T Count Time in Minutes (MIN Cd) 30
Background in CPM (FIKG) 6

Am-241 pCi/L = ((C241 SPKA * SPKV * DF DDF * (1000mL/L)) / ((C243 I SS (2220000dpm/m))
pCi/mL = pCi/L / (1000imL/Q)
Tracer % Rec = ((AMT / MIN (i'd - BKG) * 2 (C243 / (241 + C243)) / (SPKA * SPKV)) " 100
Relative Counting Error = Square Root of ((1 / 241) + (1/C243)) * 100

-241 iCi/L 2.40E+01

-241 pCi/mL 2.40E-02

Jative counting error = 2.6%

-243 Tracer Recovery = 63.0%

Data Entry by: Date: 09-Dec-93
Approved by: 6 1 Date:
Form 3 Rev. 1.2 Page 1 of 1

WHU -WM-DP-057 RFV Q



AMERICIUM 241 ANALYSIS - UNDIGESTED SAMPLE

-I- 
N~

WHC-SD-WM-DP-057 REV 0

BEST AVAILABLE COPY

~.l *~e

36'

.W- I--



PLACE ANALYTICAL CARD IN BOX BELOW-DO NQT/ TE IN SPACE
vvrj- b-W.M-UP-057 REVO

Serial No. Sample Point Time Issued Priority

J 1289. -5982 BECHTOLD 1- 4-93 9: 2 13
Oetermination MethodStandard Result Units Charge Code Reruns

Am241 LA-503-156 % _ECOVERY E14157 4
Sample Size w43I Customer ID

- 2 - <. . - ; KE24A
Remarks. CalculatIons. Res

SAMPLE :SPIKED D1'3 '3
SPIKE ID'7SZ:,6

"A EA"-8SPIKE VOLUME
COUNT AS uCI/L \ C

/0 //.2 -/,2.- 73

A Analyst - 2 Analyst - 3 Analyst - 4 Analyst - 5

Hrs VH Hrs

Date Time Completed La M -

r) - 46-OtRi.3

Background in CPM (BKG)

Am-241 pCi/L = ((C241 " SPKA * SPKV * DF DDF * (1000mL/L)) / ((C243 " SS * (2220000dpm/m))
pCi/mL = pCi/L / (1000 mL/)
Tracer % Rec = ((A'IDT / MIN C'd - BKG) * 2 (C243 / ((241 + (243)) / (SPKA * SPKV)) * 100
Relative Counting Error = Square Root of ((1 / (241) + (1/C243)) * 100

-241 Ci/L = 2.38E+01

-241 Ci/mL 2.38E-02

lative countin error = 2.2%

243 Tracer Recovery = 50.7%

Data Entry by: . -Date: 09-Dec-93

pproved by: Date: J',12A I
Form 3 Rev. 1.2 Page 1 of 1

BEST AVAILABLE COPY

AM-241: LA-503-156 (D-0) LIQUIDS CHK EXT NO.

$ N i pike (Tracer) Book Number 78B43
1289-5982 Activity of Am243 Tracer in dpm/mL (SPKA) 7537

Batc ID spike (Tracer) Volume in ml, (SPKV) 0.2
2342 Volume of Sample in mL (SS) 0.25

RvN '# )ilution Factor (DF) 11
2 )igest Dilution Factor (DDF) 1

Anay. t m-241 Area Peak Height from AEA (C241) 3689
VAN SANT km-243 Area Peak Height from AEA (C243) 4625

__ t__I otal AT Count (A'10T) 20644
12/07/93 AT Count Time in Minutes (MIN Cld) 30

54-6800-061 (R -10-83)

1



AMERICIUM 241 ANALYSIS - UNDIGESTED SAMPLE

*~ ~
I

WHC-SD-WM-DP-057 REV 0

BEST AVAILABLE COPY

654



P' /4 Mt'e

G E N E R A L

Westinghouse Hanford Co.

A L P H A E N E R G Y
Rev. 2.01

DATA REDUCTION REPORT

A N A L Y S I S

SAMPLE
J130 5-55 82

File ID: 5a5946.CNF

Counted on: 1
Detector: A
Geometry number: 1
Count time:

WHC-SD-WM-DP-057 REV 0

2/ 8/93 @ 2:52
EA5

28801. Sec

PEAK ANALYSIS

Peak height
Initial Final
616.1 616.1
711.5 711.5

3.4 3.4

Peak center
Initial Final
299.536 299.536
253.831 253.558
114.133 113.445

FWHM
Initial Final
22.000 18.015
20.000 16.141
14.000 10.777

Tau
Initial
11.000
10.000
7.000

PEAK RESULTS
Peak Error Limit: 25%

Peak
ID Isotope
1 Am241

Pu238
2 Am243

Pu240

Totals:

AEA Peak Centroid Count
Frac Exp. Obs. Diff. FWHM Rate c/m

0.397 5.480 5.484 -.0040.08 39.92
5.499 5.484 0.015

0.597 5.276 5.268 0.0080.08 59.92
5.144 5.268 -.124

???? 4.609 0.15

0.994 <--valid peaks only--> 99.84

%err
@95
1.4

1.2

58.9

RBET
DETECTOR CALIBRATION

Energy(MEV) = 4.076 + (0.0047)*Channel
Energy range (MeV): 4.076 TO 6.482

Efficiency = 0.1363 CPM/DPM

TOTAL COUNT DATA:

d/m
311.6
406.8
444.1
439.6

Activity
uCi/ea

0. 140E-0
0. 183E-03
0. 200E-03
0. 198E-03

WAILABLE COPY

Item
Raw spectrum
Smoothed
Composite fit
Residuals

Total
48216.0
48216.0
47998.3

217.7

% Recovery
100.000
100.000
99.548

0.452

Analyzed by:

655

Peak
ID
1
2
3?

Final
3.380
1.957
3.278

VR



Spectrum 5a5946.CNF
1 Le'gendi Raw = .... Modeled Peaks = 1,2,.., etc

3
3
3

Display Max.: 5934.6

WHC-SD-WM-DP-057 REV 0

.2..

..... 2...
..2...

.2..
2

2

. . . * * * . .* 2 . . .
.2.....

........... 1 .

..................... 1

.................................... 1

... ................. ........................... 1

........................ 1

BEST AVAILABLE COPY

656
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2.......
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Raw Data Dump for AEA Spectrum:
1

11
21
31
41
51
61
71
81
91

101
111
121
131
141
151
161
171
181
191
201
211
221
231
241
251
261
271
281
291
301
311
321
331
341
351
361
371
381
391
401
411
421
431
441
451
461
471
481
491
511

BEST AVAILABLE COPY

0.
0.
3.
2.
3.
4.
4.
1.
5.
6.
7.

10.
13.
20.
17.
24.
27.
45.
68.
94.

160.
217.
314.
372.
444.
754.
474.
189.
234.
457.
634.
173.

12.
1.
1.
3.
0.
2.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
1.
0.
0.

0.
0.
4.
2.
3.
3.
0.
1.
4.
5.
5.
8.

11.
11.
19.
30.
30.
60.
68.
82.

138.
204.
309.
345.
456.
799.
453.
194.
289.
479.
561.
150.

8.
1.
0.
2.
2.
0.
0.
0.
1.
0.
0.
1.
0.
1.
0.
0.
1.
0.
0.

0.
0.
1.
4.
4.
3.
4.
6.
2.
4.
4.
9.

10.
12.
22.
22.
36.
43.
72.

104.
153.
237.
330.
339.

367.
190.
278.
509.
533.

89.
6.
0.
5.
2.
1.
0.
0.
0.
0.
0.
1.
0.
0.
0.
0.
0.
1.
0.

0.
0.
2.
2.
3.
5.
2.
5.
7.
9.
5.

11.
10.
15.
16.
22.
44.
48.
76.

119.
159.
240.
386.
398.
530.
797.
306.
207.
273.
518.
512.

80.
1.
2.
3.
3.
3.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
1.
0.

0.
0.
5.
4.
3.
4.
3.
4.
3.
4.
9.

14.
12.
12.
17.
29.
31.
47.
83.

125.
165.
261.
314.
373.
533.
807.
298.
197.
339.
593.
448.

54.
4.
1.
3.
4.
1.
1.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
2.
0.

0.
0.
2.
0.
1.
4.
5.
3.
1.
3.

12.
6.

11.
22.
21.
22.
35.
57.
71.

127.
171.
253.
359.
383.
559.
763.
262.
184.
358.
598.
449.

44.
0.
2.
4.
2.
1.
1.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
1.
0.

5a5946.CNF WHC-MD-M-op07
0. 0.
2. 2. 1.
6. 4. 6.
4. 3. 1.
4. 3. 5.
2. 5. 4.
2. 3. 3.
5. 2. 6.
2. 3. 6.
6. 4. 6.
6. 3. 6.
8. 12. 6.

13. 13. 10.
18. 23. 23.
17. 26. 21.
20. 43. 40.
43. 43. 40.
64. 65. 70.
97. 84. 97.

163. 121. 127.
186. 207. 207.
260. 294. 310.
351. 354. 399.
402. 392. 374.
622. 684. 707.
702. 666. 629.
230. 227. 219.
231. 234. 259.
386. 351. 403.
597. 626. 613.
370. 330. 263.

35. 33. 20.
1. 2. 0.
3. 1. 1.
2. 4. 2.
1. 2. 1.
1. 0. 1.
0. 0. 0.
0. 0. 0.
0. 0. 0.
0. 0. 0.
0. 0. 0.
0. 0. 0.
0. 0. 0.
0. 0. 0.
0. 0. 0.
0. 1. 0.
1. 2. 1.
1. 0. 1.
0. 0. 1.

REV
1.
3.
5.
3.
6.

10.
4.
2.
5.

14
11.
14.
17.
14.
30.
38.
71.
90.

146.
199.
308.
380.
419.
770.
559.
186.
244.
4 IS.

206.
18.

0.
5.
0.
3.
0.
0.
0.
0.
1.
0.
1.
0.
0.
0.
1.
0.
0.
0.



G E N E R A L

Westinghouse Hanford Co.

A L P H A E N E R G Y
Rev. 2.01

DATA REDUCTION REPORT

A N A L Y S I S

SAMPLE
J1306-5682

File ID: 6a6856.CNF

Counted on: 1
Detector: A
Geometry number: 1
Count time:

WHC-SD-WM-DP-057 REV 0

2/ 8/93 @ 2:53
EA6

28802. Sec

PEAK ANALYSIS

Peak height
Initial Final

535.1 535.1
561.3 561.3

9.9 9.9
3.0 3.0
3.1 3.1

Peak center
Initial Final
297.140 297.140
251.975 250.496
155.233 154.947
144.539 144.539
139.678 137.191

FWHM
Initial Final
26.000 28.155
26.000 24.356
18.000 70.561
10.000 0.000
10.000 2.820

Tau
Initial Final
13.000 4.189
13.000 4.836
9.000 22.876
5.000 4.608
5.000 9.127

PEAK RESULTS
Peak Error Limit: 25%

P
-ID Isotope

1 Am241
Pu238

2 Am243
Pu240

3 Np237
Np237

AEA Peak Centroid
Frac Exp. Obs. Diff. FWHM

0.524 5.480 5.468 0.0120.13
5.499 5.468 0.031

0.455 5.276 5.249 0.0270.11
5.144 5.249 -.105

0.010 4.640 4.800 -.1600.33
4.781 4.800 -.019

???? 4.751
???? 4.717

Count
Rate c/m

43.56

%err
@95
1.4

37.87 1.7

0.85 19.6

0.00 1000.
0.05 120.

d/m
354.6
462.9
292.7
289.7
108.4

7.5

Activity
uCi/ea

0. 160E-03
0. 209E-03
0. 132E-03
0. 131E-03
0. 488E-04
0. 337E-05

<--valid peaks only--> 82.28 BESTAVAILABLE COPY
DETECTOR CALIBRATION

Energy(MEV) = 4.072 + (0.0047)*Channel
Energy range (MeV): 4.072 TO 6.478

Efficiency = 0.1307 CPM/DPM

TOTAL COUNT DATA:

Item
Raw spectrum
Smoothed
Composite fit
Residuals

Total
39932.0
39933.3
39522.0

410.0

% Recovery
100.000
100.003
98.973

1.027

.658

Peak
ID
1
2
3
4?
5?

Totals: 0.989



Analyzed by:
VR

VHC-SD-WM-DP-057 
REV 0

BEST AVAILABLE COPY



Spectrum 6a6856.CNF
1 Legend: ~ Raw = .... Modeled Peaks = 1,2,.., etc Display Max.:

WHC-SD-WM-DP-C57 REV 0

5
3
3

.2...
.2.....

2 ...

1
............ 1.
..............

.2.
.2............

............ 1.

. . . . . ........ 1

....... 1

BEST AVAILABLE COPY

; 660

5079.4

3.
.2.
1.2.
1...2.
1.....
.1....

2.....

2.
.2.

1...
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Raw
1

11
21
31
41
51
61
71
81
91

101
111
121
131
141
151
161
171
181
191
201
211
221
231
241
251
261
271
281
291
301
311
321
331
341
351
361
371
381
391
401
411
421
431
441
451
461
471
481
491
511

Data Dump for
0: 0.
0. 0.
2. 0.
0. 3.
1. 1.
2. 3.
3. 5.
2. 0.
3. 5.
9. 4.
7. 4.
3. 5.
7. 4.
7. 9.

14. 8.
11. 11.
16. 5.
15. 17.
22. 25.
22. 35.
49. 51.
100. 101.
159. 172.
263. 274.
523. 571.
652. 641.
396. 392.
213. 213.
285. 341.
476. 508.
470. 448.
169. 134.
24. 13.
0. 2.
3. 2.
1. 2.
0. 2.
0. 0.
0. 0.
0. 0.
0. 0.
0. 0.
0. 0.
0. 0.
0. 0.
0. 0.
0. 0.
3. 0.
0. 0.
0. 0.
0. 0.

6a6856.CNFAEA Spectrum:
0. 0.
0. 0.
3. 1.
1. 4.
1. 0.
3. 3.
4. 1.
0. 2.
4. 4.
3. 6.
6. 1.
5. 9.
6. 4.
6. 5.

10. 15.
9. 19.

13. 17.
12. 30.
31. 22.
43. 46.
44. 52.
98. 88.
171. 201.
303. 325.
509. 566.
662. :
349. 310.
196. 215.
335. 358.
519. 519.
454. 423.
119. 103.
15. 17.
2. 0.
0. 0.
1. 2.
0. 0.
0. 1.
0. 0.
0. 0.
0. 0.
0. 0.
0. 1.
0. 0.
0. 1.
0. 0.
0. 1.
3. 1.
0. 1.
0. 1.

0.
0.
0.
4.
4.
4.
1.
7.
4.
4.
8.
8.
6.
9.

11.
18.
17.
23.
28.
38.
63.
90.

194.
373.
619.
611.
286.
231.
339.
516.
361.

92.
4.
0.
1.
2.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
1.
1.

0.
0.
0.
0.
2.
0.
3.
3.
4.
5.
6.
6.

10.
12.
12.
17.
9.

22.
19.
51.
69.

107.
188.
371.
639.
581.
269.
247.
407.
546.
337.

62.
9.
0.
0.
1.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
1.
0.
2.

BEST AVAILABLE COPY

-4 *661

Wv.C-SD-WM.-DP-057 REV 0 o.
1. 1. 1. 4.
2. 1. 2. 2.
1. 0. 1. 3.
0. 3. 1. 3.
4. 2. 3. 5.
4. 0. 1. 5.
3. 3. 3. 5.
4. 5. 4. 3.
5. 3. 7. 8.
2. 2. 8. 8.
6. 8. 6. 9.

11. 9. 7. 5.
10. 13. 12. 9.
10. 10. 12. 6.
14. 11 . 8. 11.
15. 23. 20. 24.
22. 25. 24. 22.
29. 22. 37. 35.
37. 49. 42. 54.
47. 69. 79. 64.

121. 116. 152. 153.
226. 220. 232. 266.
382. 428. 431. 484.
634. 629. 672. 672.
525. 519. 498. 441.
239. 237. 201. 206.
240. 261. 301. 287.
471. 434. 444. 487.
522. 4 516. 487.
312. 278. 245. 200.

54. 37. 38. 20.
4. 3. 2. 1.
0. 1. 0. 1.
1. 1. 0. 0.
1. 1. 1. 2.
1. 1. 0. 0.
0. 0. 0. 1.
1. 0. 0. 0.
0. 0. 0. 1.
0. 0. 0. 0.
0. 0. 1. 0.
0. 1. 0. 0.
1. 0. 0. 0.
0. 0. 0. 0.
1. 0. 0. 0.
0. 1. 0. 0.
2. 1. 0. 0.
0. 0. 0. 0.
4. 2. 0. 0.



G E N E R A L

Westinghouse Hanford Co.

A L P H A E N E R G Y
Rev. 2.01

DATA REDUCTION REPORT

/Yi i9~ fl-i d~-~
IL -J~--f 7

A N A L Y S I S

SAMPLE
J1289-5782

File ID: 7a7386.CNF

Counted on:- 12/ 8/93
Detector: AEA7
Geometry number: 1
Count time:

WHC-SD-WM-DP-057 REV 0

@ 2:54

28802. Sec

PEAK ANALYSIS

Peak height
Initial Final
110.4 110.4
138.5 138.5

Peak center
Initial Final
301.232 301.232
255.488 255.470

FWHM
Initial Final
20.000 13.611
18.000 11.610

Tau
Initial
10.000
9.000

PEAK RESULTS
Peak Error Limit: 25%

Peak
In Isotope

Am241
Pu238

2 Am243

AEA Peak Centroid Count
Frac Exp. Obs. Diff. FWHM Rate c/m

0.448 5.480 5.502 -.0220.06 4.57
5.499 5.502 -.003

0.526 5.276 5.287 -.0110.05 5.37

%err
@95
4.2

3.9

d/m
47.3
61.8
52.8

Activity
uCi/ea

0.213E-04
0. 278E-04
0. 238E-04

0.974 <--valid peaks only--> 9.94

REST
DETECTOR CALIBRATION

Energy(MEV) = 4.086 + (0.0047)*Channel
Energy range (MeV): 4.086 TO 6.492

Efficiency = 0.1028 CPM/DPM

TOTAL COUNT DATA:

Item
Raw spectrum
Smoothed
Composite fit
Residuals

Total
4898.0
4898.0
4772.6

125.4

% Recovery
100.000
100.000
97.441

2.559

Analyzed by:

~j 66~

Peak
ID
1
2

Final
5.978
5.269

Totals:

WAILABLE COPv'

VR



Spectrum 7a7386.CNF
1 Legend: -Raw = .... Modeled Peaks = 1,2,.., etc Display Max.:

WIHC-SD-WM-DP-C57 REV 0

..2. 2
.......................................... 2

........................... ................ 2

......... ...... ...................... ....... 2

......

........................................................ 1

.............................. . .. 1

BESTAVAILABLE COPY

663

951.6



Raw Data Dum
1

11
21
31

71
81
91

101
111
121
131
141
151
161
171
181
191
201
211
221
231
241
251
261
271
281
291
301
3
30
331
341
351
361
371
381
391
401
411
421
431
441
451
461
471
481
491
511

-0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
1.
1.
1.
1.
0.
1.
1.
0.
1.
1.
4.
3.
4.

25.
118.

88.
11.
12.
54.

31.
2.
0.
0.
0.
1.
1.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
2.

7a7386.CNFp for
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
1.
0.
0.
0.
0.
2.
2.
2.
8.

11.
37.

135.
71.

4.
15.
57.

110.
18.

1.
0.
1.
1.
1.
1.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.

AEA Spectrum:
0. 0.
0. 0.
0. 0.
0. 0.
0. 0.
0. 0.
0. 1.
1. 0.
0. 0.
0. 1.
0. 0.
1. 0.
1. 0.
0. 0.
0. 2.
0. 0.
0. 0.
0. 0.
1. 1.
1. 0.
0. 1.
2. 5.
9. 7.

12. 14.
42. 42.

116. 140.
50. 50.

6. 6.
13. 20.
59. 74.

102. 98.
14. 13.

0. 0.
2. 0.
0. 0.
0. 1.
0. 0.
0. 0.
0. 0.
0. 0.
0. 0.
0. 0.
0. 0.
0. 0.
0. 0.
0. -0.
0. 0.
0. 0.
0. 0.
0. 0.

0.
0.
1.
0.
0.
0.
0.
0.
0.
1.
1.
0.
0.
0.
1.
0.
0.
0.
2.
2.
4.
2.
2.

23.
62.

33.
10.
20.
73.

125.
15.

0.
1.
0.
0.
1.
1.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.

BEST AVAILABLE COPY

664

0.
0.
1.
0.
0.
0.
0.
0.
1.
0.
0.
0.
0.
1.
0.
0.
0.
1.
1.
0.
2.
2.
5.

18.
66.

154.
17.
13.
25.
95.
94.

7.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.

-0.
0.
0.
0.
1.
0.
0.

WHC-SD-WM-DP-057 REV 0
0. 0. 0. 0.
0. 0. 0. 1.
1. 0. 0. 0.
0. 0. 0. 0.
0. 0. 0. 0.
0. 0. 0. 0.
0. 0. 0. 0.
0. 0. 0. 0.
1. 0. 0. 1.
0. 0. 1. 0.
0. 0. 2. 0.
0. 0. 0. 0.
0. 1. 0. 0.
0. 1. 0. 1.
0. 1. 0. 1.
0. 0. 0. 1.
1. 1. 0. 1.
0. 0. 0. 0.
2. 0.. 1. 1.
1. 4. 5. 2.
1. 1. 1. 3.
3. 4. 4. 7.
4. 8. 7. 8.

20. 22. 33. 25.
73. 85. 103. 121.

125. 125. 121. 111.
18. 16. 20. 14.
14. 10. 12. 9.
34. 31. 39. 46.

103. 101. 115. 115.
66. 62. 48. 35.

4. 3. 2. 3.
0. 1. 0. 0.
0. 0. 0. 0.
0. 0. 0. 1.
0. 0. 0. 1.
2. 1. 0. 0.
1. 0. 0. 0.
0. 0. 0. 0.
0. 1. 0. 0.
0. 0. 0. 0.
0. 0. 0. 0.
0. 0. 0. 0.
0. 0. 0. 1.
'0. 0. 0. 0.
0. 0. 0. 0.
0. 0. 0. 0.
0. 0. 0. 0.
1. 0. 0. 0.
0. 0. 0. 0.



G E N E R A L

Westinghouse Hanford Co.

A L P H A E'N E R G Y
Rev. 2.01

DATA REDUCTION REPORT

A N A L I S I S

SAMPLE
J1289-5782

File ID: 4a4023.CNF

Counted on: 1
Detector: A
Geometry number: 1
Count time:

WHC-SD-WM-DP-05
7 REV 0

2/ 8/93 @ 2:51
EA4

28801. Sec

PEAK ANALYSIS

Peak height
Initial Final
189.1 189.1
154.1 154.1
194.5 194.5

Peak center
Initial Final

300.564 300.564
292.115 289.368
249.558 245.620

FWHM
Initial Final
32.000 8.063
14.000 4.443
32.000 33.978

Tau
Initial Final
16.000 16.278
7.000 0.616

16.000 6.315

PEAK RESULT.S
Peak Error Limit: 25%

Peak
ID Isotope
1 Am241

Pu238
2 Th228
3 Am243

Pu240

AEA Peak Centroid Count
Frac Exp. Obs. Diff. FWHM Rate c/m

0.173 5.480 5.492 -.0120.04 5.34
5.499 5.492 0.007

0.328 5.430 5.440 -.0100.02 10.10
0.479 5.276 5.234 0.0420.16 14.78

5.144 5.234 -.090

%err
@95
3.9

3.3
2.8

d/m .
65.3
85.2

163.5
171.6
169.8

Activity
uC i/ea

0. 294 E-0
0. 384E-04
0. 737E-04
0. 773E-04
0. 765E-04

0.980 <--valid peaks only--> 30.22

DETECTOR CALIBRATION BESTAVAILABLE COPY
Energy(MEV) = 4.080 + (0.0047)*Channel
Energy range (MeV): 4.080 TO 6.486

Efficiency = 0.0870 CPM/DPM

TOTAL COUNT DATA:

Item
Raw spectrum
Smoothed
Composite fit
Residuals

Total
14805.0
14805.0
14504.3

300.7

% Recovery
100.000
100.000
97.969
2.031

Analyzed by:
VR

.665

Peak
ID
1
2
3

Totals:



Spectrum 4a4023.CNF
1 Legend:' Raw = .... Modeled Peaks = 1,2,.., etc Display Max.:

WHC-SD-WM-DP-057 REV 0

3.

..3......

2

.2.

.3.
............ 3 ......
..3..................

..2.
...............
.......... 1

BEST AVAILABLE COPY

666

1695.0

3..
3...
.3...
2..3...
2....3.
.2.....
.2.....
..2 ....

.2.

1.......

.2.....

1

.3.

.2.

3..
.2.

.3...

. ..2

.. 3 .....

.

...

...

...

...

...

...

...

...

.........

.........



Raw Data Dump for AEA Spectrum:
1
11
21
31
41
51
61
71
81
91

101
111
121
131
141
151
161
171
181
191
201
211
221
231
241
251
261
271
281
291
301
311
321
331
341
351
361
371
381
391
401
411
421
431
441
451
461
471
481
491
511

WHC-SD-WM-DP-057 REV 0
0.
0.
1.
1.
1.
0.
1.
0.
1.
1.
0.
4.
3.
2.
5.
6.
9.

16.
21.
14.
31.
65.
68.

113.
186.
212.
118.
75.

138.
199.
172.

20.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
1.
0.
0.
0.
0.
1.
0.
0.

0.
0.
0.
0.
1.
1.
0.
1.
0.
2.
6.
3.
7.
3.

10.
7.
7.

20.
21.
34.
29.
44.
74.

125.
201.
232.

97.
72.

127.

174.
21.
0.
0.
0.
1.
0.
0.
0.
0.
0.
1.
0.
0.
0.
0.
0.
0.
1.
0.
0.

0.
0.
1.
1.
0.
0.
0.
2.
2.
0.
2.
5.
2.
4.
4.
4.

15.
8.

25.
16.
37.
64.
94.

130.
219.
202.

77.
87.

133.
190.
.192.

10.
0.
0.
3.
2.
2.
0.
0.
0.
0.
0.
0.
1.
0.
0.
0.
0.
0.
0.

0.
0.
2.
1.
1.
0.
0.
2.
1.
5.
1.
3.
5.
4.
7.
8.

12.
18.
19.
22.
41.
58.
88.

150.
218.
189.

64.
86.

156.
195.
124.

4.
0.
0.
0.
2.
0.
0.
0.
0.
0.
0.
0.
2.
0.
0.
0.
0.
0.
0.

BEST AVAILABLE COPY

4a4023.CNF
0. 0.
0. 0.
0. 1.
1. 0.
0. 1.
1. 2.
4. 0.
0. 2.
3. 1.
0. 3.
2. 2.
4. 2.
1. 1.
4. 4.

15. 4.
9. 7.
9. 12.

13. 14.
22. 28.
28. 28.
42. 40.
64. 59.
89. 89.

134. 144.
226.
198. 214.
71. 59.
99. 109.

133. 164.
163. 151.
114. 82.

7. 3.
0. 0.
0. 2.
0. 0.
1. 0.
0. 1.
0. 0.
0. 0.
0. 0.
0. 0.
0. 0.
0. 0.
1. 0.
0. 0.
0. 0.
0. 0.
0. 0.
0. 1.
0. 0.

0.
1.
0.
1.
0.
0.
0.
1.
0.
1.
5.
5.
3.
8.
4.

10.
13.
12.
21.
22.
53.
70.
90.

141.
213.
202.

64.
96.

153.
153.
70.
2.
1.
0.
0.
1.
3.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.

0.
0.
0.
0.
0.
3.
0.
2.
4.
2.
2.
2.
2.
4.
5.
7.

14.
16.
21.
29.
36.
70.

100.
179.
213.
190.

74.
77.

153.
170.
43.
3.
0.
2.
0.
2.
0.
0.
0.
0.
0.
0.
0.
1.
0.
0.
0.
0.
0.
0.

0.
1.
2.
1.
1.
0.
1.
3.
1.
5.
3.
1.
8.
6.
5.

11.
18.
13.
24.
41.
58.
76.

117.
145.
216.
193.
73.
97.

192.
163.

34.
3.
0.
1.
1.
2.
2.
0.
0.
0.
0.
0.
1.
0.
0.
0.
0.
0.
0.
0.

0.
0.
1.
0.
0.
1.
1.
1.
2.
1.
3.
6.
3.
3.
8.
5.

11.
13.
25.
34.
52.
75.

106.
189.
225.
144.

76.
103.
187.
166.

13.

1.
0.
0.
3.
0.
1.
0.
0.
0.
0.
1.
0.
1.
0.
0.
0.
0.
0.
0.
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G E N E R A L

Westinghouse Hanford Co.

A L P H A E N E R G Y
Rev. 2.01

DATA REDUCTION REPORT

A N A L Y S I S

SAMPLE
J12 89-57 82

File ID: 3a3514.CNF

Counted on: 1
Detector: A
Geometry number: 1
Count time:

2/ 8/93 @ 2:50
EA3

28800. Sec

PEAK ANALYSIS

Peak height
Initial Final

986.1 986.1
1152.0 1152.0

Peak center
Initial Final
308.039 308.039
262.356 262.186

FWHM
Initial Final
20.000 14.728
16.000 12.683

Tau
Initial
10.000
8.000

PEAK RESULTS
Peak Error Limit: 25%

Peak
Isotope
Am241
Pu238

2 Am243

AEA Peak Centroid Count
Frac Exp. Obs. Diff. FWHM Rate c/m

0.434 5.480 5.496 -.0160.07 52.44
5.499 5.496 0.003

0.510 5.276 5.285 -.0090.06 61.74

%err
@95
1.2

1.2

d/m
409.6
534.7
457.9

Activity
uCi/ea

0. 184E-03
0.24 1E-03
0. 206E-03

0.944 <--valid peaks only--> 114.18

BEST AVAILABLE COPY
DETECTOR CALIBRATION

Energy(MEV) = 4.079 + (0.0046)*Channel
Energy range (MeV): 4.079 TO 6.434

Efficiency = 0.1362 CPM/DPM

TOTAL COUNT DATA:

Item
Raw spectrum
Smoothed
Composite fit
Residuals

Total
58063.0
58063.0
54804.9

3258.1

% Recovery
100.000
100.000
94.389
5.611

Analyzed by:

S66S

WHC-SD-WM-DP-057 REV O

Peak
ID
1
2

Final
3.661
2.909

Totals:

VR



1 Legend: Raw =
Spectrum 3a3514.CNF

.... Modeled Peaks = 1,2,.., etc Display Max.:

WA'HC-SD-WA-DP-057 REV O

.2
.2....

.. 2.

... . ... 1.. .

.1

.2.................. 2 .....

.......... 1

BEST AVAILABLE COPY

9158.3

2..
.2..
..2..
....2

1....
.1...

..

.2

.2.

.. 2
............
............
............
............

........... 1

............

....

....

....

..

..

..

....

....

....



Raw Data Du
1

11
21
31

71
81
91

101
111
121
131
141
151
161
171
181
191
201
211
221
231
241
251
261
271
281
291

33

331
341
351
361
371
381
391
401
411
421
431
441
451
461
471
481
491
511

AEA Spectrum:
0.,
0.
2.
1.
5.
1.
2.
1.
4.
5.
2.
6.
7.

14.
15.
15.
24.
38.
36.
59.
65.
87.

133.
159.
325.
743.

1242.
417.
207.
309.
779.
896.
134.

1.
1.
0.
1.
7.
7.
0.
0.
0.
0.
0.
1.
1.
0.
0.
0.
0.
0.

mp for
0.
0.
2.
1.
5.
2.
4.
2.
6.
2.
8.
8.
3.

10.
9.

10.
25.
22.
27.
46.
65.

100.
129.
203.
360.
802.

1223.
334.
195.
380.
818.
812.
115.

1.
2.
1.
2.
3.
3.
0.
0.
0.
0.
1.
0.
0.
0.
0.
0.
0.
0.

3a3514.CNF
0.
0.
0.
1.
4.
2.
6.
4.
5.
3.
8.
7.
7.

11.
8.

17.
24.
26.
42.
42.
61.
99.

145.
189.
346.
9 .

1266
282.
190.
398.
922.
703.

65.
0.
0.
0.
3.
8.
3.
0.
0.
0.
0.
2.
2.

-0.
0.
0.
0.
0.

0.
0.
0.
2.
3.
1.
3.
7.
2.
2.
3.
6.

11.
11.
13.
13.
23.
33.
38.
49.
80.

108.
133.
189.
375.
966.

1214.
257.
206.
434.
924.
630.

68.
0.
1.
1.
1.
3.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.

BEST AVAILABLE COPY

*~670

0.
0.
1.
2.
0.
4.
1.
6.
3.
6.
6.

12.
7.

13.
15.
17.
17.
30.
40.
70.
77.
80.

142.
218.
436.

1011.
1155.

226.
246.
488.
958.
556.

35.
0.
1.
0.
4.
4.
0.
0.
1.
0.
0.

-0.
0.
0.
0.
0.
0.
0.

0.
0.
2.
2.
3.
2.
5.
4.
3.
6.
9.
6.

10.
11.
15.
20.
23.
32.
33.
55.
56.

102.
149.
217.
461.

1076.
1036.

239.
241.
508.
976.
450.

29.
1.
0.
0.
7.
1.
2.
0.
0.
1.
0.
1.
1.
0.
0.
0.
0.
0.

WHC-SD-WM-DP-057 REV 00. 0. 0. 0.
0. 3. 2. 0.
5. 5. 2. 2.
3. 2. 4. 0.
1. 3. 2. 0.
6. 1. 0. 3.
3. 3. 2. 2.
1. 7. 4. 2.
3. 6. 4. 6.
4. 10. 6. 2.
2. 8. 3. 8.

10. 7. 7. 11.
9. 8. 11. 10.
8. 8. 9. 15.

15. 14. 14. 17.
18. 18. 26. 25.
23. 25. 24. 35,
38. 24. 32. 37.
42. 35. 39. 56.
57. 58. 55. 55.
86. 82. 74. 82.

109. 102. 97. 119.
130. 163. 174. 170.
246. 257. 268. 316.
542. 535. 611. 703.

1115. 1154. 1133. 1189.
920. 840. 597. 561.
206. 210. 204. 189.
262. 246. 295. 271.
577. 681. 739. 772.

1024. (I~E4ED 1015. 981.
334. 272. 241. 182.

25. 7. 9. 7.
0. 1. 1. 0.
0. 0. 2. 2.
2. 2. 0. 2.
5. 4. 1. 0.
0. 7. 2. 7.
1. 0. 0. 1.
0. 0. 1. 0.
0. 0. 0. 1.
0. 0. 0. 0.
1. 0. 2. 0.
0. 3. 1. 0.
0. 0. 0. 0.
0. 0. 0. 0.
0. 0. 0. 0.
0. 0. 0. 0.
0. 1. 0. 0.
0. 0. 0. 0.



G E N E R A L

Westinghouse Hanford Co.

A L P H A E N E R G Y
Rev. 2.01

DATA REDUCTION REPORT

A N A L Y S I S

SAMPLE
J1289-5982

File ID: 2a2450.CNF

Counted on: 1
Detector: A
Geometry number: 1
Count time:

WHC-SD-WM.-DP- 057 REV

2/ 8/93 @ 2:47
EA2

28800. Sec

PEAK ANALYSIS

Peak height
Initial Final
2539.2 2539.2
2915.7 2915.7

44.6 44.6
9.5 9.5
6.6 6.6

Peak center
Initial Final
297.341 297.341
251.735 251.489
114.114 114.072
72.722 72.178
56.974 55.217

FWHM
Initial Final
22.000 21.426
24.000 19.844
206.000 1.000
12.000 16.138
4.000 1.953

Tau
Initial
11.000
12.000

103.000
6.000
2.000

PEAK RESULTS
Peak Error Limit: 25%

Peak
ID Isotope
1 Am241

Pu238
2 Am243

Pu240

AEA Peak Centroid
Frac Exp. Obs. Diff. FWHM
0.442 5.480 5.475 0.0050.10

5.499 5.475 0.024
0.504 5.276 5.259 0.0170.09

5.144 5.259 -.115
???? 4.613
???? 4.416
???? 4.337

Count
Rate c/m

155.90

%err
@95
0.7

178.11 0.7

3.44
0.62
0.20

4.9
23.0
49.9

d/m
1416.3
1849.1
1536.4
1521.0

Activity@
uCi/ea

0.638E-03
0 .833E-03

0.692E-03
0 . 685E-03

<--valid peaks only--> 334.01 BESTAVAILABLE COPY
DETECTOR CALIBRATION

Energy(MEV) = 4.077 + (0.0047)*Channel
Energy range (MeV): 4.077 TO 6.484

Efficiency = 0.1171 CPM/DPM

TOTAL COUNT DATA:

Item
Raw spectrum
Smoothed
Composite fit
Residuals

Total
169467.0
169467.0
162366.2

7100.8

% Recovery
100.000
100.000
95.810
4.190

Analyzed by:

671

Peak
ID
1
2
3
4?
5?

Final
4.831
4.339
0.100
2.735
0.667

Totals: 0.946

6-f/4 Allil



VR

WlAjHC-SD-WM- DP-r57 REV 0

BEST AVAILABLE COPY

672



Spectrum 2a2450.CNF
1 Legend: 'Raw = .... Modeled Peaks = 1,2,.., etc

4
5
5
5
5
4
4
4
3
3
3
3

...2
.2

.... 2
...... 2..
.............

.............

.............

.. 1

Display Max.:

vHC-SD-WJ-DP-0 57 REV 0

............. 2.....

.2.......

............

................

BEST AVAILABLE COPY

673

23805.4

2..
2...
.2...

.2

1.....
.1.....2
*....
...... 1

2......

. 1...

..

..

..

..

..



Raw Data Dump for AEA Spectrum:
1 0.

11 0.
21 10.
31 13.

13.
11.

00 12.
71 17.
81 18.
91 22.

101 33.
111 46.
121 32.
131 46.
141 59.
151 80.
161 94.
171 109.
181 158.
191 202.
201 272.
211 325.
221 553.
231 987.
241 2038.

261 /TTUT.
271 667.
281 1038.
291 2156.
30 2322.
3 567.
3 33.
331 4.
341 2.
351 4.
361 13.
371 6.
381 0.
391 0.
401 0.
411 0.
421 0.
431 1.
441 0.
451 0.
461 0.
471 1.
481 0.
491 0.
511 0.

0.
0.

12.
14.
10.
19.
13.
28.
18.
31.
30.
46.
33.
40.
58.
75.
84.

119.
149.
207.
275.
395.
596.

1083.
2133.
3154.
1457.
700.

1149.
2274.
2150.

454.
22.
0.
6.
9.
5..
4.
1.
0.
0.
1.
1.
2.
1.
0.
0.
1.
0.
0.
0.

0.
0.

11.
8.

16.
24.
18.
25.
27.
22.
29.
50.
40.
56.
61.
92.
76.

129.
169.
224.
266.
362.
624.

1139.
2270.
3170.
1232.

673.
1247.
2514.
1937.

348.
12.
0.
1.
3.
2.
1.
1.
0.
0.
0.
0.
2.
0.
0.
0.
0.
0.
0.

0.
0.
7.

11.
13.
20.
21.
25.
26.
38.
26.
49.
52.
49.
69.
77.
99.

132.
147.
224.
302.
388.
695.

1269.
2495.
2956.
1089.

696.
1339.
2563.
1875.

254.
11.
1.
4.
1.
5.
2.
0.
0.
0.
0.
1.
1.
0.
0.
1.
1.
0.
0.

2a2450.CNF
0.
0.

12.
16.
15.
15.
19.
16.
28.
27.
40.
44.
34.
48.
67.
84.
98.

124.
151.
231.
317.
438.
697.

1268.
2605.
2934.
1065.

667.
1444.
2583.
1671.

185.
4.
2.
4.
4.
2.
4.
0.
0.
0.
0.
0.
0.
0.
0.
2.
0.
0.
0.

0.
0.

11.
18.
18.
13.
27.
25.
22.
24.
36.
52.
43.
59.
71.
83.

116.
131.
152.
218.
276.
430.
720.

1449.
2805.
2711.

883.
775.

1650.
?2633
1441.

128.
2.
2.
2.
5.
3.
1.
0.
0.
1.
1.
1.
0.
0.
0.
0.
0.
0.
0.

WHC-SD-WM-DP-057 REV 00. 0. 0. 0.
6. 10. 13. 11.

13. 11. 11. 14.
7. 16. 15. 18.

14. 17. 8. 20.
32. 15. 15. 22.
15. 18. 24. 21.
15. 24. 25. 23.
34. 28. 28. 29.
23. 31. 30. 28.
34. 40. 33. 33.
33. 40. 34. 43.
46. 50. 48. 48.
56. 65. 58. 61.
76. 73. 73. 69.
77. 98. 77. 98.
104. 108. 99. 115.
112. 140. 144. 166.
201. 181. 205. 181.
242. 247. 259. 233.
326. 320. 316. 352.
467. 537. 540. 501.
733. 774. 831. 914.

1478. 1705. 1762. 1910.
2854. 2957. 3002. 3169.
2518. 2333. 2186. 1930.

853. 732. 711. 683.
821. 869. 953. 1045.

1701. 1816. 1972. 2084.
2583. 2611. 2591. 2430.
1158. 1018. 847. 692.

119. 72. 53. 28.
2. 1. 2. 1.
3. 1.. 2. 1.
5. 6. 4. 4.
5. 6. 3. 7.
4. 5. 6. 5.
1. 1. 1. 1.
0. 0. 0. 0.
0. 0. 1. 0.
0. 0. 0. 1.
0. 1. 1. 0.
2. 0. 0. 3.
1. 1. 0. 0.
0. 0. 0. 0.
0. 0. 0. 0.
0. 0. 1. 1.
3. 4. 1. 0.
0. 0. 0. 0.
0. 0. 0. 0.

BEST AVAILABLE COPY

674
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G E N E R A L

Westinghouse-Hanford Co.

A L P H A E N E R G Y
Rev. 2.01

DATA REDUCTION REPORT

A N A L Y S I S

SAMPLE WHC-SE
J1289-5982

File ID: 8a8599.CNF

ed on: 12/ 8/93 @ 2:55
tor: AEA8
try number: 1
time: 28804. Sec

PEAK ANALYSIS

)-WM-DP-057 REV 0

Peak height
Initial Final
3325.1 3325.1
4101.2 4101.2

Peak center
Initial Final

302.153 302.153
256.167 256.155

FWHM
Initial Final
16.000 9.665
16.000 8.618

Tau
Initial
8.000
8.000

PEAK RESULTS
Peak Error Limit: 25%

Peak
ID Isotope
1 Am241

Pu238
2 Am243

AEA Peak Centroid Count
Frac Exp. Obs. Diff. FWHM Rate c/m

0.423 5.480 5.507 -.0270.05 121.05
5.499 5.507 -.008

0.504 5.276 5.291 -. 0150.04 144.20

%err
@95
0.8

0.8

d/m
993.6

1297.3
1123.9

Activity
uCi/ea

0.448E-0
0.584E-0
0. 506E-03

0.927 <--valid peaks only--> 265.25 BESTAVAILABLE COPY
DETECTOR CALIBRATION

Energy(MEV) = 4.087 + (0.0047)*Channel
Energy range (MeV): 4.087 TO 6.493

Efficiency = 0.1296 CPM/DPM

TOTAL COUNT DATA:

Item
Raw spectrum
Smoothed
Composite fit
Residuals

Total
137375.0
137375.0
127338.2

10036.8

% Recovery
100.000
100.000
92.694
7.306

Analyzed by:

Count
Detec
Geome
Count

Peak
ID
1
2

Final
4.402
3.903

Totals:

VR

_ '675



Spectrum 8a8599.CNF
1 Legend: Raw = .... Modeled Peaks = 1,2,.., etc Display Max.:

W1-C-SD-WMo-P-057 REV 0

. .2.

..2.......

.1.

2
............................................ 2
.................................... 2

.1

.....................................

............. 1

BEST AVAILABLE COPY

25390.6

2...

1......
..1...

.1..

....

....

....



Raw

21
31
41
51
61
71
81
91

101
111
121
131
141
151
161
171
181
191
201
211
221
231
241
251
261
271
281
291
301
311
321
331
341
351
361
371
381
391
401
411
421
431
441
451
461
471
481
491
511

Data Dump

0.
4.
3.
1.
8.
7.
7.
6.
9.
8.
9.
9.

11.
18.
27.
27.
24.
57.
90.

100. 1
161. 1
228. 2
405. 4
795. 8

2868. 33
2259. 17

406. 3
391. 4

1111. 12
.f 6893 36

-72. 5
25.

0.
1.
3.
3.
9.
0.
0.
0.
0.
0.
1.
4.
0.
0.
0.
0.
0.
0.

AEA Spectrum:for
0.
0.
8.
3.
5.
0.

10.
3.
8.
5.

12.
10.
14.
14.
18.
23.
41.
44.
63.
91.
30.
55.
55.
08.
92.
85.
26.
84.
47.
57.
03.
84.
10.
0.
0.
1.
6.
4.
0.
0.
0.
0.
0.
2.
1.
0.
0.
0.
0.
0.
0.

0.
0.
5.
0.
2.
2.
3.
1.
6.
6.
8.
5.

10.
13.
22.
26.
35.
48.
61.
93.

115.
190.
241.
440.
998.

3866.
1316.

402.
440.

1368.
3590.

458.
4.
0.
0.
3.
5.
3.
0.
0.
0.
1.
0.
0.
0.
0.
0.
0.
0.
0.

8a8599.CNF
0.
0.
0.
3.
4.
6.
4.
6.
8.
9.
7.

11.
16.
24.
27.
31.
45.
42.
46.
77.

126.
157.
292.
457.

1082.
4221.

991.
344.
508.

1601.
3367.

380.
2.
0.
1.
1.
5.
3.
0.
0.
0.
0.
0.
1.
1.
0.
0.
0.
0.
0.

.0.
0.
3.
1.
2.
2.
3.
8.
5.

10.
9.
9.

11.
23.
22.
29.
35.
38.
56.
93.

131.
165.
290.
442.

1271.
4397.

811.
305.
561.

1848.
2811.

269.
3.
3.
1.
3.
8.
3.
1.
0.
0.
0.
0.
4.
1.
0.
0.
0.
0.
0.

0.
0.
4.
4.
5.
2.
6.
2.
7.
8.
6.

12.
9.

17.
19.
17.
36.
41.
55.

105.
128.
168.
267.
536.

1492.

648.
319.
638.

2172.
2478.

229.
0.
0.
0.
2.
9.
2.
0.
0.
0.
0.
0.
2.
0.
0.
0.
0.
2.
0.

BEST AVAILABLE COPY

677

WHC-SD-Wl4:DP-0570 REV 0 .
1. 5. 4. 2.
5. 5. 3. 2.
5. 3. 7. 5.
4. 4. 6. 3.
4. 2. 3. 3.
7. 3. 3. 7.
7. 9. 4. 5.

11. 6. 7. 10.
6. 12. 7. 7.
6. 9. 10. 5.

11 . 4. 14. 11 .
14. 7. 16. 13.
20. 12. 11. 16.
23. 24. 21. 25.
33. 26. 30. 30.
30. 41. 54. 45.
37. 53. 52. 50.
73. 57. 67. 71.
94. 97. 105. 118.

147. 144. 142. 141.
174. 205. 197. 218.
274. 327. 344. 359.
551. 586. 643. 718.

1731. 1896. 2216. 2467.
4446. 4006. 3504. 3011.

601. 497. 504. 434.
326. 346. 325. .360.
710. 731. 847. 959.

2437. 2890. 3115. 3423.
1962. 1582. 1313. 998.

101.. 96. 61. 45.
0. 1. 1. 1.
0. 0. 0. 0.
1. 2. 1. 3.
0. 3. 3. 7.
4. 5. 9. 5.
3. 3. 1. 2.
0. 0. 0. 1.
0. 0. 0. 0.
0. 0. 0. 0.
0. 0. 0. 0.
1. 0. 1. 1.
1. 4. 0. 0.
0. 0. 0. 0.
0. 0. 0. 0.
0. 0. 0. 0.
0. 0. 0. 0.
0. 0. 0. 0.
0. 0. 0. 0.



WESTINGHOUSE HANFORD COMPANY

WHC-SD-WM-DP-057 REV 0 222-S LABORATORY

ANALYTICAL BATCH '2

* egment Serial No. Customer ID:

Analysis: Sample Prep:

Irstrument: Procedure/ Rev:

Technologist: 6 Date:

Starting Time: Temperature

Ending Time: Chemist: 13

Comments:

Description Lab ID Description Lab ID

INITIAL LMCS CIIECK STD o1S-Q_ _ _

2 REAGENT BLANK y3__--,__12_

3 ? 143_2?_14

6 16?_ _ 16

7 -tz)G'Z 17

8 18

9 19

10 20

Standard Primary Book No. Second Book No. Third Book No. and Final Vol. of

Type and Aliquot Vol. and Aliquot Vol. Aliquot Vol. Standard

678 __________

A-6000-891 (031921

a



ANALYTICAL BATCH SUMMARY SHEET WHC-SD-WM-DP-0 57  REV 0
METHOD: DATE START:

LA-503-156 November 30, 1993
PREPARED BY: DATE COMPLETE:

L.L. Fritts ,. December 6, 1993

UNITS: uCi/mL
SPL NAME SPL ID ANALYTE RESULT #1 RESULT #2 RESULT #3 AVERAGE 2*SD PREC %REC DET LIM % CT ER

STD 63843 J1305 Am-241 2.32E+1 86.6 1.71E-3 5.1

BLANK J1306 Am-241 <1.70E-5 5.9 1.70E-5 58.1

KE24A J1289 Arn-241 1.59E-2 1.30E-2 1.34E-2 1.41 E-2 3.14E-3 22.3 45.4 7.47E-4 3.4
11.6 7.47E-4 8.5

_________ _____ _____________1.7 7.47E-4 19.3

KE24A J1289 241 Spike 93.4 131.1 5.7 1.49E-3 7.5
45.7 1.49E-3 2.6

NARRATIVE: NO SPECIAL PROBLEMS/METHOD VARIATIONS IN THIS BATCH
LIST SPECIFIC PROBLEMS/VARIATIONS FOR THIS BATCH:

The results for the standard are in uCi/L

The results for the spike are in percent recovery.

Rerun requested: Spike duplicate recovery is outside control limits.

679



PLACE ANALYTICAL CARD IN BOX BELOW-DO NOT WRITE IN SPACE

I? ,T 7q WHC-SD-\wM-fP-o.7 RFV 0

BEST AVAILABLE COPY
54-6800-061 R-10-83l

Bakground in CPM (BKG) 4

Am-241 pCi/L = ((C241 * SPKA * SPKV * DF * DDF * (10OOmL/l)) / ((C243 I SS * (2220000dpm/mL))

pCi/mL = pCi/L / (1000 mL/L)
Tracer % Rec = ((A'lT / MIN CTd - BKG) * 2 (C243 / (C241 + C243)) / (SPKA * SPKV)) * 100

Relative Counting Error = Square Root of ((I / C241) + (1/C243)) * 100

-241 pCi/L 2.32E+01

-241 Ci/mL 2.32E-02

lative counting error 5.1%

-243 Traer Recovery = 47.6%

Data Entry by: Date: 06-Dec-93
pproved by: E0. Date: Oi* f3

Form 3 Rev. 1.2 Page 1 of 1

AM-241: LA-503-156 (D-0) LIQUIDS STANDARD

...... pike (Tracer) Boo78B43

J1305-5582 kctivity of An243 Tracer in dpm/mL (SPKA) 7537

3pike (Traer) Volume in mL (SPKV) 0.1

273 'olume of Sample in mL (SS) 1

)ilution Factor (DF) 101
1 )igest Dilution Factor (DDOF) 1

na-241 Area Peak Height from AEA (C241) 649

VAN SANT Am-243 Area Peak Height from AEA (C243) 961

otal AT Count (ATOT) 9133

11/30/93 AT Count Time in Minutes (MIN CTd) 30

Ser.al No Sample Point -' a Time Issued Priority

Determination MelMod Standard Result Un-ts Charge Code Reruns

An241 L -503-15 % RE CEU Y I E 14157
Sample Size - Customer ID

7, 'ICmL -- -- n- + .oo L L STD
Remarks. Calcula!ons. ResaLut -70 M'3
ECP A1 AR01

TD# 1 13 94- rEULJT

STD V AL 7g I/iC

4cnj S C OUT FOR RERUN
A Analyst -2 Analyst - 3 Analyst - 4 Analyst - 5

Hrs Hrs Hrs His s

Date Time Completed Lab U r



AMERICIUM 241 ANALYSIS - UNDIGESTED SAMPLE

."v Vu

93-3

6~S1

- ?Z-

WHC-SD-WM-DP-057 REV 0

BEST AVAILABLE COPY



PLACE ANALYTICAL CARD IN BOX BELOW-DO NOT WRITE IN SPACE

AM-241: LA-503-156 (D-0) LIQUIDS BLANK

-) pike (Tr7cer) Book Number 78B43

J1306-5682 Activity of Am243 Tracer in dpm/mL (SPKA) 7537

~at i pike (Tracer) Volume in mL (SPKV) 0.1
2273 Volume of Sample in mL (SS) 1

Re un No. Dilution Factor (OF) 1
1 igest Dilution Factor (DDF) 1

A I Am-241 Area Peak Height from AEA (C2 41) 3

VAN SANT Am-243 Area Peak Height from AEA ((243) 249

______ otal AT Count (ATIhT) 710

11/30/93 T Count Time in Minutes (MIN CIT'r) 30

3ackeround in CPM (BKG) 1

Am-241 pCi/L = ((C241 * SPKA * SPKV * DF DDF * (1000inL/L)) / ((C243 * SS * (2220000dpm/mL))

pCi/mL = pCi/L /'(1000mL/L)

Tracer % Rec = ((A'OT / MIN CTd - BKG) * 2 (C243 / (C241 + C243)) / (SPKA SPKV)) * 100

Relative Counting Error = Square Root of ((1 / C241) + (1/C243)) " 100

NOTE: Reported result is a LESS THAN value using
5% of the Am-243 peak as the Am-241 peak.

-241 pCi/L < 1.70E-02

Am-241 pCi/mL < 1.70E-05

lative counting error 58.1%

-243 Tracer Recovery 5.9%

IlData Entry by: Date: 03-Dec-93

Approved by: Date:D) ,- ,6 3
Form 3 Rev. 1.2 Page 1 of 1

&4 I/dOW
Serial No. Sample Point Time Issued Priority

J 1306.-5682 BECHTOLD 811- -93 12: 2 18
Determination MethodStandard Result Units Charge Code Reruns

Am241 LA-503-156 uCi/ML E14157 1
Sample Sze Customer ID

7 'I L &e en )- .L, BLK
Remarks. CalculalIons. Results

REAGENT BLANK 3 WHC-SD-WM-
COUNT AS uCI/L i " jA

x ~i PRIN1OU I</.-70xo )(D X

OUT FOR RERUN
A Anal - Analyst - 3 Analyst - 4 Analyst - 5

Hrs Mrs Hrs Hrs Hrs

Date Tine Completed Lab U

54-T00. A1VALA1C PY31
BEST AVAILABLE COPY

REVO)P-057



AMERICIUM 241 ANALYSIS - UNDIGESTED SAMPLE

WHC-SD-WM-DP-057 REV 0

BEST AVAILABLE COPY

'683

I



PLACE ANALYTICAL CARD IN BOX BELOW-DO NOT WRITE IN SPACE

AM-241: LA-503-156 (D-0) LIQUIDS SAMPLE

n pike (Tracer) Book Number 78843
1289-5782 Activity of Am243 Tracer in dpm/nL (SPKA) 7537

_pike (Tracer) Volumein mL (SPKV) 0.1
2273 Volume of Sample in mL (SS) 0.25

iVfNe Dilution Factor (DF) 11

1 Digest Dilution Factor (DDF) 1

Am-241 Area Peak Height from AEA (C241) 1752

J VAN SANT 4m-243 Area Peak Height from AEA ((243) 1643
............. l'otal AT Count (ATT) 10720

11/30/93 AT Count Time in Minutes (MIN Cd) 30

Background in CPM (BKG) 4

Am-241 piCi/L = ((C241 * SPKA " SPKV * DF DDF * (1000mL/L)) / ((C243 * SS " (2220000dpm/mL))

pCi/mL = pCi/L / (1000imL/L)
Tracer % Rec = ((ATOT / MIN CTd - BKG) * 2 * (C243 / (C241 + C243)) / (SPKA * SPKV)) * 100

Relative Counting Error = Square Root of ((i / C241) + (1/C243)) * 100

m-241 pCi/L 1.59E+01

An-241 iCi/mL 1.59E-02

lative counting error 3.4% _

Am-243 Tracer Recovery = 45.4%

JlData Entry by: Date: 03-DeC-93

Approved by: Date: L.- /('/3
Form 3 Rev. 1.2 Page 1 of 1

WHC-SD-WM-DP-057 REV 0SS9;/

54-6800-061 IR-10-831

BEST AVAILABLE COPY

Sertal No Sample Point Da Time Issued Priority

J 1239.-5782 BECHTOLD -. 9: 2 18
Determination Method.Standard Result Units Charge Code Reruns

Arn241 LA-503-156 uCi/ML E14157 1
Sample Size Customer ID

? l .- -. rn -. d KE'24A
Remarks. Calculat:ons. Results

COUNT AS uCI/L

M A M OUT FOR RERUN ArTACA

A ua -o Aayt-2Analyst - 3 Anatyst -4 Analyst -5

Hrs Hrs Hrs Hrs Hrs

Date Time Completed Lab U I r



WHC-SD-WM-DP-057 REV 0
AMERICIUM 241 ANALYSIS - UNDIGESTED SAMPLE

/07B0

BEST AVAiLABLE COPY

- 685



PLACE ANALYTICAL CARD IN BOX BELOW-DO NOT WRITE IN SPACE

WHC-SD-WM-DP-057 REV 0
Serial No. Sample Point - Time Issued Pnority

J 1289.-5782 EECHTOLD 11- 4-93 9: 2 18
Determination Method,Standard Result Units Charge Code Reruns

Am241 LA-503-156 uCi/ML E14157 2
Sample Size Cus omer I

250 I~rratKE24A
Remarks. Calculations. Results

COUNT A-) uCIL/L

oUl FOR RERUN ATTAC, FrI IGU3

Analyst - 2 Analystnalyst . 4 Analyst - 5

Mrs Mrs Mrs His Hrs

Date Time Completed Lab U I

54-6800-061 lR-10-83l

BEST AVAILABLE COPY

AM-241: LA-503-156 (D-0) LIQUIDS SAMPLE

3rI . pike (Tracer) Book Number 78B43

J1289-5782 Activity of Am243 Tracer in dpm/mL (SPKA) 7537
___I_ spike (Tracer) Volume in mL (SPKV) 0.1

2273 Volume of Sample in ml (SS) 0.25

P N. ilution Factor (Dr) 11
2 Digest Dilution Factor (DDF) 1

Am-241 Area Peak Height from AEA (C241) 256
JVAN SANT Am-243 Area Peak Height from AEA (C243) 294
............... _fotal AT Count (ATOT) 2700

11/30/93 T Count Time in Minutes (MIN C7d) 30
3ackground in CPM (BKG)

Am-241 ICi/L = ((C241 * SPKA * SPKV * DF DDF * (1000rmL/L)) / ((C243 * SS * (2220000dpm/mL))

pCi/mL = pCi/L / (1000 iL/L)

Tracer % Rec = ((ATOT / MIN CTd - BKG) * 2 (C243 / (C241 + (243)) / (SPKA * SPKV)) * 100

Relative Counting Error = Square Root of ((1 / C241) + (1/C243)) " 100

-241 pCi/L 1.30E+01

-241 Ci/mL = 1.30E-02

elative counting error = 8.5%

4n-243 Tracer Recovery = 11.6%

8

Data Entry by: Date: 03-DeC-93

IApproved by: a Date: [ece,.,k J, / -- J1+
Form 3 Rev. 1.1 Page 1 of 1



AMERICIUM 241 ANALYSIS - UNDIGESTED SAMPLE

WHC-SD-WM-DP-057 REV 0

3D

BEST AVAILABLE COPY

-



PLACE ANALYTICAL CARD IN BOX BELOW-DO NOT WRITE IN SPACE

WHC-SD-WM-DP-057 REV 0
rZ 71 7 . -
Serial No Sample Point Da Time Issued Priority

J 1239.-5762 BECHTOLD 11- 4-93 9: 2 16Determination MethodStandard Result Units Charge Code Reruns
Am24 L L O3~15 uC I/ L E14157 CSample Se Customer ID

? + KE24ARemarkis Calculations. Rs05j.p j_,

'"Ot NT A S UCI,/L

ATT 'RHNTOUT

, e UT FOR RERUN
n a Analyst - Analyst - 3 Analyst - 4 Analyst -5

Hrs

Date Time Completed Lab i t

BESTAVAILABLE COPY

AM-241: LA-503-156 (D-0) LIQUIDS SAMPLE

Serial o. Sp-e (Tracer) Book Number7B4

J1289-5782 Act ivity of Am243 Tr-acer in dpm/ml, (SPKCA) 7537

Na.d Spila> (Trawer) Volump in mL (SPKV) 0.1

2273 Volume of Sample in mnL_ (SS) 0.25

Reat N ilut ion Factor (0F 1 11

3 Digest Dilution Factor (DDF) 1
Anm-241 Area Peak Height from AEA (241) 51

J VAN SANT Am-243 Area Peak Height from AEA (C243) 57
... __....... 'otal AT Count (ATDT) 396

11/30/93 T Count Time in Minutes (MIN (Td) 30
Background in CPM (BKG) 1

Am-241 pCi/L ((C241 * SPKA * SPKV * DF * DDF * (1000mL/L)) / ((C243 * SS * (2220000dpm/mL))

pCi/mL = pCi/L / (1-000 mL/L)
Tracer % Rec = ((AIT / MIN CId - BKG) * 2 * (C243 / (C241 + C243)) / (SPKA * SPKV)) * 100

Relative Counting Error = Square Root of ((1 / C241) + (1/C243)) * 100

-241 pCi/L = 1.34E+01

-241 Ci/nL = 1.34E-02 _

lative counting error = 19.3% _

-243 Tracer Recovery = 1.7%

IlData Entry by: Date: 03-Dec-93

Approved by: ' Date: ,'.u I, /It3
Form 3 Rev. 1.2 ' Page 1 of 1



AMERICIUM 241 ANALYSIS - UNDIGESTED SAMPLE

-I3c9)

WHC-SD-WM-DP-0 57 REV 0
'I

BEST AVAILABLE COPY

~689

4 pit yll



PLACE ANALYTICAL CARD IN BOX BELOW-DO NOT WRITE IN SPACE

etr gs? WHC-SD-WM-DP..;7 01
Senal No. Sample Point ?ae me ssu Prinority

J 1289.-5982 BECHTOLD 11- 4-93 9: 2 18
Determination MethodStandard Result Units Charge Code Reruns

An241 LA-503-156 % RECOVERY E14157 1
Sample Size Customer ID

? \1- -.- A , -- 10> )d KE24A
Remarks. Calculat-ons. Results j A +...- , . L

SAMPLE SPIKED ID -7afq-
SPIKE IDOUT FOR RERU
SPIKE VOLUME
COUNT AS uCI/L "AEA

"AEA" - 8Mf
ATTACH PRINTOUT

Ana4y Analyst - 2 Analyst - 3 Analyst - 4 Analyst - 5

Hrs Hrs Hrs Hrs Hrs

Dale Time Completed La

11 - 546a0.6 q9 .0I 1

BEST AVAILABLE COPY

AM-241: LA-503-156 (D-0) LIQUIDS CHK EXT NO.

Srdii I. pike (Tracer) Book Number 78B43

J1289-5982 Activity of Arn243 Tracer in dpm/mL (SPKA) 7537

________ spike (Tracer) Volume in inL (SPKV) 0.2
2273 Volume of Sample in mL (SS) 0.25

er *:.:o Dilution Factor (DF) 11

1 Digest Dilution Factor (DDF) 1

Am-241 Area Peak Height from AEA (C241) 337
J VAN SANT Am-243 Area Peak Height from AEA ((243) 376

. otal AT Count (ATOT) 2487

11/30/93 4T Count Time in Minutes (MIN CTd) 30

ackground in CPM (BK(G) 1

Am-241 pCi/L = ((C241 * SPKA * SPKV DF * DDF * (10OOmL/L)) / ((C243 * SS * (2220000dpm/mL))

iCi/mL = pCi/L / (1000 mL/L)

Tracer % Rec = ((A'IOT / MIN CTd - BKG) * 2 * (C243 / (C241 + C243)) / (SPKA * SPKV)) 100

Relative Counting Error = Square Root of ((1 / C241) + (1/C243)) * 100

Am-241 pCi/L 2.68E+01

-241 pCi/mL 2.68E-02 J

lative counting error = 7.5% j

Am-243 Tracer Recovery = 5.7%

IlData Entry by: . Date: 03-Dec-93

Approved by: 690 Date: LeLL-i >, ) -3

54-6800-061 tR-10-83)

Form 3 Rev. 1.2 Page 1 of 1



WHC-SD-WM-DP-057 REV 0
AMERICIUM 241 ANALYSIS - UNDIGESTED SAMPLE

BEST AVAILABLE COPY

0



PLACE ANALYTICAL CARD IN BOX BELOW-DO NOT WRITE IN SPACE

z- na3 WHC-s - -OpSerial No Sample Po nt C ?B, Oaeriorrty
J 1269.-5682 BECHTOLD 11- 4-93 9: 2 13
Determination MethodStandard Result Units Charge Code Reruns

An241 LA-503-156 RECOVERY E14157 2
Sample Size Customer 10

Remarks. Calculatrons, Results +
SAMPLE C IKETD ID --7813
SPIKE ID (
SPIKE VOLUME ) 3 I A A! .COUNT AS uCI/L C2QC

OUT FOR RERUfTACHR ,1Tji

Analyst - 2 Analyst - 3 Analyst - 4 Analyst -5

His Mrs Hrs Hrs Hts

Date Time Completed Lab U I M

AM-241: LA-503-156 (D-0) LIQUIDS CHK EXT NO.

___ i__ ______ spike (Tracer) Book Num ber 78B4 3
1289-5982 Activity of Am243 Tracer in dpm/mL (SPKA) 7537

....t... D 3pike (Tracer) Volume in mL (SPKV) 0.2
2273 Volume of Sample in mL (SS) 0.25

e| $ ilution Factor (DF) 11
2 _ _ _ igest Dilution Factor (DDF) 1

m-241 Area Peak Height from AEA (C241) 2829
VAN SANT km-243 Area Peak Height from AEA (243) 2988

...... .otal AT Count (AOT) 20222
11/30/93 T Count Time in Minutes (MIN CTd) 30

Eckground in CPM (RKG) 4

Am-241 pCi/L = ((C241 * SPKA * SPKV * DF * DDF ' (1000mL/L)) / ((C243 * sS * (2220000dpm/mL))
pCi/mL = pCi/L / (1000mL/L)
Tracer % Rec = ((ATOT / MIN CTd - BKG) * 2 * (C243 / (C241 + C243)) / (SPKA SPKV)) * 100
Relative Counting Error = Square Root of ((1 / C241) + (1/C243)) * 100

m-241 iCi/L = 2.83E+01

-241 pCi/mL = 2.83E-02

.lative counting error 2.6%

-243 Tracer Recovery = 45.7%

rlData Entry by: -... . Date: 06-Dec-93
pproved by: Date: Qite , i, /3

54-680-061 (R-1083)

BEST AVAILABLE COPY

Form 3 Rev. 1.2 Page 1 of 1



AMERICIUM 241 ANALYSIS - UNDIGESTED SAMPLE

WHC-SD-WM-DP-057 REV 0

BEST AVAILABLE COPY

6- -
-. 11emenin

i



G E N E R A L

Westinghouse Hanford Co.

A L P H A E N E R G Y
Rev. 2.01

DATA REDUCTION REPORT

SAMPLE
J-1305-5582

File ID: 3a3499.CNF

A N A L Y S I S

Counted on:
Detector:
Geometry number:
Count time:

WHC-SD-WM-DP-057 REV 0
12/ 1/93 @ 3:19
AEA3
1

28802. Sec

PEAK ANALYSIS

Peak height
Initial Final

630.5 630.5
706.3 706.3
17.2 17.2
5.1 5.1

Peak center
Initial Final
307.918 307.918
263.225 261.816
73.810 72.375
36.726 35.552

FWHM
Initial Final
26.000 32.703
24.000 22.668

264.000 1.000
8.000 2.603

Tau
Initial
13.000
12.000

132.000
4.000

PEAK RESULTS
Peak Error Limit: 25%

01Isotope
1 Am241

Pu238
2 Am243

Pu240
3
4

Totals:

AEA Peak Centroid
Frac Exp. Obs. Diff. FWHM

0.489 5.480 5.524 -.0440.15
5.499 5.524 -.025

0.459 5.276 5.308 -.0320.11
5.144 5.308 -.164

4.417
???? 4.244

0.948 <--valid peaks only-->

Count
Rate c/m

69.17

%err
@95
1.1

65.06 1.4

1.20 8.9
0.29 27.2

134.23

DETECTOR CALIBRATION
Energy(MEV) = 4.077 + (0.0047)*Channel
Energy range (MeV): 4.077 TO 6.484

Efficiency = 0.1292 CPM/DPM

TOTAL COUNT DATA:

d/m
569.6
743.6
508.6
503.5

Activity
uCi/ea

0. 257E-03
0. 335E-03
0. 229E-03
0. 227E-03

BESTAVAILABLE COPY

Item
Raw spectrum
Smoothed
Composite fit
Residuals

Total
67970.0
67970.0
65149.1

2820.9

% Recovery
100.000
100.000
95.850
4.150

Analyzed by:

Peak
ID
1
2
3?
4?

Final
3.163
2.601
0.100
0.199

DM

- 634

z-~



Spectrum 3a3499.CNF
1 Legend: Raw =..... Modeled Peaks = 1,2,.., etc

3
3
3
3
3

Display Max.:

WHC-SD-WM-DP-057 REV 0

2..
2...
.2...
12....
1.2....
1..2...
.1..2....
.1....2....
.. 1.....2 ......
. 1. ...... 2..

.... .........

..........

.............

..............

.2.............

2.

.2

.2.
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.2 ...

*. ....

.1

. .1
. 1

.2

.2....

.................
...... 2 ... . . . . . .

.... 1....
... . . . 1

65

6979.8

BEST AVAILABLE COPY
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Raw Data Dump for
1 0. 0.

11 0. 0.
21 17. 10.
31 9. 14.

5. 12.
9. 18.

16. 20.
71 21. 25.
81 12. 17.
91 19. 14.

101 20. 26.
111 18. 35.
121 37. 30.
131 45. 35.
141 46. 55.
151 60. 61.
161 68. 82.
171 93. 93.
181 113. 111.
191 108. 143.
201 189. 179.
211 190. 202.
221 246. 247.
231 345. 358.
241 461. 548.
251 774. .
261 883. Q 617.)
271 655. .
281 320. 304.
291 405. 457.
30 631. 607.
3 600. 591.
3 248. 199.
331 16. 17.
341 0. 1.
351 2. 1.
361 0. 0.
371 1. 0.
381 1. 0.
391 0. 0.
401 0. 0.
411 0. 0.
421 0. 0.
431 0. 0.
441 0. 2.
451 0. 0.
461 0. 0.
471 0. 0.
481 0. 0.
491 0. 0.
511 0. 0.

AEA Spectrum:
0.
0.
3.
8.
9.

13.
14.
16.
10.
27.
29.
28.
31.
45.
50.
50.
82.
89.

101.
152.
143.
218.
262.
362.
617.
873.
907.
522.
323.
453.
618.
555.
162.

8.
0.
0.
0.
2.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.

0.
0.

10.
14.
9.

19.
9.

22.
23.
19.
24.
25.
41.
39.
70.
73.
73.
94.

113.
127.
180.
217.
283.
387.
544.
822.
874.
496.
359.
449.
579.
490.
123.

8.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.

3a3499
0.
0.

13.
11.
2.

15.
19.
19.
21.
23.
19.
31.
44.
48.
57.
65.
91.

104.
110.
154.
174.
219.
285.
389.
628.
876.
858.
453.
370.
519.
628.
481.

86.
3.
0.
1.
1.
1.
0.
0.
0.
0.
0.
0.
1.
0.
0.
0.
0.
0.

.CNF
0.
0.

12.
11.
12.
19.
10.
20.
20.
30.
21.
23.
31.
42.
56.
68.
82.

114.
106.
162.
191.
233.
297.
421.
607.
871.
873.
427.
336.
567.

70.
1.
2.
0.
1.
0.
1.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.

WIHC-SD-WM-DP-057 REV 0
0. 0. 0.

2. 9. 3. 13.
10. 9. 9. 8.
18. 9. 9. 12.

8. 15. 15. 12.
21. 19. 8. 14.
16. 19. 20. 18.
17. 15. 12. 18.
22. 15. 15. 18.
19. 17. 30. 26.
33. 25. 28. 29.
35. 29. 42. 36.
50. 34. 24. 37.
29. 45. 49. 53.
69. 43. 55. 58.
67. 57. 74. 62.
75. 87. 71. 87.

110. 89. 97. 89.
119. 114. 139. 127.
157. 144. 121. 159.
211. 196. 185. 194.
228. 204. 255. 229.
294. 309 322. 341.
426. 4 O9 .:,4,4 5. 501.
699. \3 37. 772.
865. C3§8 863. 822.
853. 8'1. 768. 750.
393. 368. 362. 329.
345. 421. 405. 440.
591. 543. 621. 635.
632. 589. 630. 656.
407. 381. 324. 295.
53. 38. 31. 26.
2. 0. 0. 0.
0. 0. 0. 1.
0. 3. 1. 2.
0. 0. 1. 0.
0. 0. 1. 0.
0. 0. 0. 0.
0. 0. 0. 0.
0. 0. 0. 0.
0. 0. 0. 0.
0. 0. 0. 0.
0. 0. 0. 0.
0. 0. 1. 0.
0. 0. 0. 0.
0. 0.. 0. 0.
0. 0. 1. 0.
0. 0. 0. 0.
0. 0. 0. 0.

BEST AVAILABLE COPY
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G E N E R A L

Westinghouse Hanford Co.

A L P H A E N E R G Y
Rev. 2.01

A N A L Y S I S

DATA REDUCTION REPORT

SAMPLE
J-1306-5682

File ID: 4a4008.CNF

Counted on: 12/ 1/93-@ 3:20
Detector: AEA4 WC-SE
Geometry number: 1
Count time: 28802.

PEAK ANALYSIS

-

)-WM-DP-057 REV 0
Sec

Peak height
Initial Final

204.7 204.7

Peak center
Initial Final

257.966 257.966

FWHM
Initial Final
12.000 4.490

Tau
Initial
6.000

PEAK RESULTS
Peak Error Limit: 25%

Peak
ID Isotope
1 Am243

Totals:

AEA Peak Centroid Count %err
Frac Exp. Obs. Diff. FWHM Rate c/m @95
0.900 5.276 5.290 -.0140.02 5.47 3.8

0.900 <--valid peaks only--> 5.47

DETECTOR CALIBRATION
Energy(MEV) = 4.078 + (0.0047)*Channel

Energy range (MeV): 4..078 TO 6.484
Efficiency = 0.0855 CPM/DPM

TOTAL COUNT DATA:

Activity
d/m uCi/ea

64.6 0.291E-04

4
AVAILABLE COPY

Item
Raw spectrum
Smoothed
Composite fit
Residuals

Total
2916.0
2916.0
2623.9

292.1

% Recovery
100.000
100.000
89.983
10.017

Analyzed by:

Peak
ID
1

Final
2.480

DM

697

BEST



Spectrum 4a4008.CNF
1 Legend: Raw .... Modeled Peaks = 1,2,.., etc Display Max.:

WHC-SD-WM-DP-057 REV 0

......... 1.
.................................................. 1
....................................................................... 1

.....1.....

BEST AVAILABLE COPY

,'

1187.5



Raw Data Dump for AEA Spectrum: 4a4008.CNF a U
1 0. 0. 0. 0. 0. 0. 0. 0. 0. 0.

11 0. 0. 0. 0. 0. 0. 0. 0. 0. 0.
21 0. 0. 0. 0. 0. 0. 0. 0. 0. 0.
31 0. 0. 0. 0. 0. 0. 0. 0. 0. 0.
41 0. 0. 0. 0. 0. 0. 0. 0. 1. 0.
51 0. 0. 0. 1. 0. 0. 0. 0. 0. 0.
61 0. 0. 0. 1. 0. 0. 0. 0. 1. 0.
71 0. 0. 0. 0. 0. 0. 1. 1. 0. 0.
81 0. 0. 0. 0. 0. 1. 0. 0. 0. 0.
91 0. 0. 0. 0. 0. 0. 0. 0. 0. 1.
101 0. 0. 0. 0. 0. 0. 0. 0. 0. 2.
111 1. 0. 1. 0. 0. 0. 0. 1. 0. 0.
121 1. 0. 0. 0. 0. 0. 0. 1. 0. 0.
131 0. 1. 0. 0. 0. 0. 0. 0. 0. 1.
141 0. 0. 1. 0. 0. 0. 0. 0. 0. 1.
151 0. 0. 0. 0. 1. 2. 0. 1. 0. 0.
161 1. 0. 1. 0. 1. 1. 2. 0. 1. 0.
171 2. 0. 0. 0. 1. 0. 2. 1. 1. 1.
181 2. 0. 1. 0. 1. 2. 2. 3. 1. 0.
191 1. 1. 2. 0. 1. 1. 3. 2. 3. 1.
201 2. 1. 4. 3. 1. 3. 2. 4. 1. 1.
211 4. 4. 3. 2. 1. 3. 2. 4. 6. 10.
221 5. 3. 3. 4. 4. 5. 6. 8. 8. 6.
231 9. 8. 13. 12. 19. 14. 17. 14. 17. 20.
241 15. 23. 19. 34. 36. 61. 51. 58. 69. 88.
251 80. 93. 116. 128. 175. 202. 232. -149. 219. 199.
261 134. 78. 62. 29. 15. 19. 12. . 9. 13.
271 9. 8. 8. 6. 5. 5. 0. 1. 1. 0.
281 0. 0. 0. 1. 0. 2. 0. 0. 0. 0.
291 0. 2. 0. 1. 1. 0. 0. 1. 0. 1.
301 0. 1. 0. 1. 0. 0. 0. 0. 0.
311 0. . 0. 0. 0. 0. 0. 0. 0. 0.
321 0. 0. 0. 0. 0. 0. 0. 0. 0. 0.
331 .0. 0. 0. 0. 0. 2. 0. 0. 0. 0.
341 0. 1. 0. 0. 0. 0. 0. 1. 0. 1.
351 0. 0. 1. 1. 1. 0. 0. 0. 0. 0.
361 1. 0. 0. 1. 1. 0. 0. 0. 0. 0.
371 0. 1. 0. 0. 0. 0. 0. 0. 0. 0.
381 0. 0. 0. 0. 0. 0. 0. 0. 0. 0.
391 0. 0. 0. 0. 0. 0. 0. 0. 0. 0.
401 0. 0. 0. 0. 0. 0. 0. 0. 0. 0.
411 0. 0. 0. 0. 0. 0. 0. 0. 0. 0.
421 0. 0. 0. 0. 0. 0. 0. 0. 0. 1.
431 0. 0. 0. 0. 0. 0. 0. .0. 0. 0.
441 0. 0. 0. 0. 0. 0. 0. 0. -0. 0.
451 0. 0. 0. 0. 0. .0. 0. 0. 0. 0.
461 0. -0. 0. 0. 0. 0. 0. 0. 0. 0.
471 0. 0. 0. 0. 0. 0. 0. 0. 0. 0.
481 0. 0. 1. 0. 0. 0. 0. 0. 0. 0.
491 0. 0. 0. 0. 0. 0. 0. 0. 0. 0.
511 0. 0.

BEST AVAILABLE COPY

69



G E N E R A L

Westinghou'se Hanford Co. WC-S-W-D.057 REV0

A L P H A E N E R G Y A N A L Y S I S
Rev. 2.01

DATA REDUCTION REPORT

SAMPLE
J-1289-5782

File ID: 5a5931.CNF

-2

Counted on: 1
Detector: A
Geometry number: 1
Count time:

2/ 1/93 @ 3:20
EA5

28801. Sec

PEAK ANALYSIS

Peak height
Initial Final
1593.5 1593.5
1524.5 1524.5

11.7 11.7

Peak center
Initial Final
301.076 301.076
255.240 255.137
152.825 152.807

FWHM
Initial Final
24.000 17.298
20.000 15.874

148.000 1.000

Tau
Initial
12.000
10.000
74.000

PEAK RESULTS
Peak Error Limit: 25%

P
sotope
Am241
Pu238

2 Am243
Pu240

AEA Peak Centroid Count
Frac Exp. Obs. Diff. FWHM Rate c/m

0.506 5.480 5.503 -.0230.08 77.54
5.499 5.503 -.004

0.466 5.276 5.287 -.0110.07 71.55
5.144 5.287 -.143

???? 4.806 0.93

%err
@95
1.0

1.1

9.3

d/m
609.2
795.4
533.8
528.4

Activity
uCi/ea

0. 274E-03
0. 358E-03
0. 240E-03
0.238E-03

0.972 <--valid peaks only--> 149.09 BESTAVAILABLE COPY
DETECTOR CALIBRATION

Energy(MEV) = 4.088 + (0.0047)*Channel
Energy range (MeV): 4.088 TO 6.494

Efficiency = 0.1354 CPM/DPM

TOTAL COUNT DATA:

Item
Raw spectrum
Smoothed
Composite fit
Residuals

Total
73632.0
73632.0
72010.2

1621.8

% Recovery
100.000
100.000
97.797

2.203

Analyzed by:

700

Peak
ID
1
2
3?

Final
5.905
5.548
0.100

Totals:

DM



Spectrum 5a5931.CNF
1 Legend:. Raw = .... Modeled Peaks = 1,2,.., etc Display Max.:

WHC-SD-WM-DP-057 REV 0

3
3
3
3
3
3
3
3
3
3

~2

.1..

*. .....

.. .... ... ........ 2 .
.... .. .........
...................
2. .. .

.1

...............

........................... 2 ..

................. 2..

.1.

. . . . . . . . . . . . . .1.
.. 1

BEST AVAILABLE COPY
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12283.6
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1
1
1
1
1
1
1
1
1
1
2
2
2
2
2
2
2
2
2
2

3
3
3
3
3
3
3
3
3

4
4
4
4
4
4
4
4
4
4

5

Raw Data Dump
1 0.

11 0.
21 1.
31 0.

3.
4.

A, 6.
71 5.
81 4.
91 3.
01 4.
11 2.
21 5.
31 11.
41 7.
51 11.
61 11.
71 14.
81 15.
91 28.
01 31.
11 51.
21 95. 1
31 238. 1
41 543. 5
51 1442. 15
61 1032. 9
71 236. 2
81 312. 3
91 866. 9
01 1626. 16

551. 5
29.

31 3.
41 1.
51 7.
61 5.
71 8.
81 0.
91 0.
01 0.
11 0.
21 0.
31 1.
41 1.
51 0.
61 0.
71 2.
81 1.
91 0.
11 0.

AEA Spectrum:for
0.
0.
2.
1.
5.
1.
3.
3.
4.
4.
8.
4.
6.

13.
8.

16.
11.
12.
16.
19.
32.
64.
06.
94 .
57.
15.
74.
02.
16.
55.
26.
01.
31.
1.
1.
6.

11.
4.
2.
0.
1.
0.
2.
1.
1.
0.
0.
1.
0.
0.
0.

5a5931.CNF
0.
0.
3.
1.
2.
1.
1.
1.
3.
6.
6.
6.
4.

10.
8.

12.
16.

7.
9.

24.
37.
67.

111.
238.
674.

1574.
801.
217.
379.

1071.
1612.

353.
21.
1.
1.
3.
4.
7.
0.
0.
0.
0.
1.
0.
4.
0.
0.
0.
1.
0.

0.
0.
4.
3.
4.
4.
8.
6.
4.
5.
3.
3.
3.
4.
8.

13.
12.

7.
17.
25.
53.
78.

113.
270.
769.

1609.
707.
212.
481.

1208.
1527.

288.
12.

1.
0.
5.

13.
5.
0.
0.
0.
1.
0.
0.
0.
0.
0.
0.
1.
0.

0.
0.
5.
5.
2.
1.
4.
6.
6.
4.
3.
2.

12.
7.

14.
9.
8.

15.
12.
34.
35.
81.

108.
282.

BA7.

571.
208.
469.

1320.
1408.

234.
8.
2.
6.
5.
4.
3.
0.
0.
1.
0.
0.
0.
0.
0.
0.
2.
0.
0.

0.
0.
2.
3.
2.
1.
5.
7.
4.
9.
6.
9.
3.
3.
9.
9.
7.

21.
21.
24.
41.
67.

139.
297.
978.

1637.
468.
240.
501.

1450.
1282.

177.
4.
1.
0.
7.
8.
2.
0.
0.
0.
0.
1.
0.
0.
0.
0.
1.
1.
0.

WaIO-SD-WM.-DP-057b REV O 0.
0. 3. 3. 3.
4. 1. 0. 2.
2. 2. 5. 1.
3. 2. 2. 6.
5. 1. 5. 3.
7. 1. 10. 4.
3. 1. 2. 5.
6. 6. 5. 5.
6. 7. 5. 3.
6. 1. 5. 5.
4. 4. 6. 7.
2. 3. 6. 3.
8. 7. 7. 8.
7. 2. 6. 10.

13. 4. 9. 11.
14. 8. 10. 15.
14. 10. 11. 15.
25. 24. 20. 25.
29. 26. 27. 30.
39. 49. 59. 47.
76. 83. 84. 91.

158. 158. 157. 177.
345. 362. 450. 506.

1046. 1175. 1217. 1433.
1503. 1488. 1346. 1206.
425. 325. 314. 284.
227. 256. 261. 285.
581. 637. 702. 84 .

1507. 1566. 1670. 1752.
1164. 963. 825. U77.

146. 85. 83. 43.
4. 3. 1. 2.
1. 1. 2. 1.
2. 3. 2. 5.
2. 4. 5. 6.

10. 4. 3. 11.
4. 2. 1. 1.
0. 0. 0. 0.
0. 0. 0. 0.
0. 0. 1. 0.
3. 1. 0. 0.
0. 2. 0. 2.
1. 0. 2. 3.
0. 0. 0. 0.
0. 0. 0. 1.
1. 0. 1. 1.
1. 0. 0. 0.
1. 0. 0. 0.
0. 0. 0. 0.

BEST AVAILABLE COPY



Westinghouse Hanford Co.

A L P H A E N E R G Y
Rev. 2.01

DATA REDUCTION REPORT

SAMPLE
J-1289-5782 DUP

File ID: 6a6839.CNF

A N A L Y S I S

ANALYSI

Counted on: 12/ 1/93
Detector: AEA6
Geometry number: 1
Count time:

@ 3:21

WHC-SD-WM-DP-0 57 REV 028801. Sec

PEAK ANALYSIS

Peak height
Initial Final
245.0 245.0
232.4 232.4
12.6 12.6
0.8 0.1

Peak center
Initial Final

295.556 295.556
248.521 248.095
170.418 170.089
154.006 154.000

FWHM
Initial Final
26.000 29.200
28.000 28.704
26.000 125.574
4.000 0.100

Tau
Initial Final
13.000 4.834
14.000 5.695
13.000 38.858
2.000 0.100

PEAK RESULTS
Peak Error Limit: 25%

Peak
ID Isotope
1 Am241

Pu238
2 Am243

Pu240
3 Np237

AEA Peak Centroid
Frac Exp. Obs. Diff. FWHM
0.510 5.480 5.470 0.0100.14

5.499 5.470 0.029
0.440 5.276 5.247 0.0290.13

5.144 5.247 -.103
0.038 4.781 4.880 -.0990.59
???? 4.805

Count
Rate c/m

18.96

%err
@95
2.1

16.37 2.6

1.42 17.2
0.00 6621.

d/m
154.0
201.0
126.2
125.0

12.4

Activit
uCi/ea*

0.694E-04
0.906E-04
0. 569E-04
0. 563E-04
0. 560E-05

0.988 <--valid peaks only--> 36.75 BESTAVAILABLE COPY
DETECTOR CALIBRATION

Energy(MEV) = 4.081 + (0.0047)*Channel
Energy range (MeV): 4.081 TO 6.487

Efficiency = 0.1310 CPM/DPM

TOTAL COUNT DATA:

Item
Raw spectrum
Smoothed
Composite fit
Residuals

Total
17862.0
17864.9
17640.7

221.3

% Recovery
100.000
100.016
98.761
1.239

Analyzed by:

G E N E R A L

Peak
ID
1
2
3
4?

Totals:

DM

-703



.1 Spectrum 6a6839.CNF
1 Legend: Raw = .... Modeled Peaks = 1,2,.., etc Display Max.:

WHC-SD-WM-DP-0 57 REV 0

3.
3.
43
43
..3
2.3.
2.3.
.32...
3..2...
3.....2.
3.......

.1......3.. ....

2 .......

..2

2..

.1

.2..

.1
.2.

..2.

..2.
1..

.............. 2 ......

............ 2 ...........

...

.1.
.1.. . .. . . . .

BEST AVAILABLE COPY
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1
1
1
1
1
1
1
1
1
1
2
2
2
2
2
2
2
2
2
2
3
3
3
3
3
3
3
3
3
3
4
4
4
4
4
4
4
4
4
4
5

Raw Data Dump
1 0.

11 0.
21 0.
31 1.
41 5.
51 3.
61 1.
71 3.
81 0.
91 2.
01 4.
11 8.
21 5.
31 9.
41 7.
51 8.
61 16.
71 16.
81 19.
91 38.
01 25.
11 53.
21 67.
31 124. 1
41 222. 2
51 255. 2
61 149. 1
71 105.
81 139. 1
91 245. 2
01 222. 1
11 53.
21 13.
31 0.
41 3.
51 1.
61 1.
71 1.
81 0.
91 0.
01 0.
11 0.
21 0.
31 0.
41 2.
51 0.
61 -2.
71 0.
81 0.
91 0.
11 0.

AEA Spectrum:for
0.
0.
4.
1.
1.
4.
0.
3.
2.
7.
5.
5.
1.
6.
9.
8.
8.

22.
14.
23.
32.
40.
81.
24.
10.
45.
43.
84.
57.
55.
92.
54.
6.
2.
1.
0.
1.
0.
0.
0.
0.
0.
1.
0.
1.
0.
0.
1.
0.
0.
0.

0.
0.
0.
2.
2.
3.
4.
2.
1.
0.
6.
2.
6.
7.
7.
7.

12.
11.
13.
25.
40.
55.
79.

125.
238.
230.
138.

86.
181.
248.
172.

56.
5.
0.
1.
0.
1.
0.
1.
0.
0.
0.
1.
0.
0.
0.
0.
1.
0.
1.

6a6839.CNF
0.
0.
1.
1.
2.
3.
2.
4.
2.
4.
4.
3.
2.

10.
6.

20.
6.

12.
17.
26.
31.
43.
67.

149.
234.
233.
113.
107.
183.
247.
145.

35.
2.
1.
3.
0.
0.
0.
0.
0.
0.
0.
1.
0.
1.
1.
1.
1.
0.
2.

0.
0.
2.
0.
0.
3.
2.
3.
1.
6.
3.
8.
5.

13.
4.

11.
20.
10.
23.
33.
44.
67.
86.

162.
249.
231.
129.

94.
179.
247.
148.

32.
1.
0.
1.
0.
0.
0.
0.
1.
1.
0.
1.
1.
0.
-0.
1.
0.
0.
4.

0.
0.
0.
0.
3.
4.
3.
2.
1.
4.
2.
4.

10.
5.
9.
8.

13.
16.
28.
18.
35.
51.
85.

168.
255.
227.
109.

93.
206.
256.
125.

21.
0.
1.
0.
0.
2.
0.
0.
0.
0.
0.
1.
0.
1.
0.
2.
0.
1.
9.

BEST AVAILABLE COPY

W Ni

WHC-SD-gM-DP-057.REV 00.
1. 0. 3. 1.
1. 1. 0. 2.
0. 2. 4. 0.
1. 0. 1. 0.
1. 2. 0. 2.
5. 1. 0. 2.
8. 1. 0. 2.
4. 3. 1. 3.
2. 3. 5. 6.
3. 5. 3. 8.
4. 3. 4. 5.
6. 9. 5. 10.
9. 5. 7. 5.

10. 9. 6. 14.
7. 9. 7. 9.

13. 18. 15. 21.
20. 16. 11. 15.
20. 21. 19. 24.
22. 25. 28. 32.
35. 48. 46. 44.
61. 70. 59. 65.
95. 106. 114. 123.

167. 170. 211. 207.
255. 29 . 271. 246.
218. . 183. 178.
106. 89. 100. 93.
124. 130. 106. 146.
210. 19 . 220. 209.
236. 256. 212. 229.
127. . 95. 71.

20. 15. 12. 5.
2. 2. 0. 2.
0. 1. 1. 2.
1. 5. 0. 1.
6. 1. 1. 1.
1. 0. 2. 2.
1. 2. 0. 0.
1. 1. 0. 0.
0. 0. 0. 0.
0. 0. 0. 0.
0. 0. 0. 1.
1. 0. 0. 0.
.0. 1. 2. 0.
0. 0. 0. 0.
0. 0. 0. 2.
0. 1. 1. 0.
1. 0. 0. 0.
0. 0. 0. 0.
6. 3. 0. 0.



Westinghouse Hanford Co.

A L P H A E N E R G Y
Rev. 2.01

DATA REDUCTION REPORT

SAMPLE
J-1289-5782 TRIP

File ID: 7a7373.CNF

A N A L Y S I S

VWHC-SD-WM-DP- 057 REV

N

Counted on: 1
Detector: A
Geometry number: 1
Count time:

2/ 1/93 @ 3:21
EA7

28800. Sec

PEAK ANALYSIS

Peak height
Initial Final

42.0 42.0
46.4 46.4

Peak center
Initial Final
302.851 302.851
255.470 255.340

FWHM
Initial Final
16.000 7.969
18.000 10.459

Tau
Initial
8.000
9.000

PEAK RESULTS
Peak Error Limit: 25%

Peak
Isotope

Pu238
Am241

2 Am243

AEA Peak Centroid Count
Frac Exp. Obs. Diff. FWHM Rate c/m

0.437 5.499 5.509 -.0100.04 1.95
5.480 5.509 -.029

0.448 5.276 5.286 -.0100.05 2.00

%err
@95
6.4

6.6

d/m
26.4
20.2
19.7

Activity
uCi/ea

0.1 19E-04
0.911E-05
0. 887E-05

0.885 <--valid peaks only--> 3.95 BESTAVAILABLE COPY
DETECTOR CALIBRATION

Energy(MEV) = 4.086 + (0.0047)*Channel
Energy range (MeV): 4.086 TO 6.492

Efficiency = 0.1026 CPM/DPM

TOTAL COUNT DATA:

Item
Raw spectrum
Smoothed
Composite fit
Residuals

Total
2144.0
2144.0
1897.0

247.0

% Recovery
100.000
100.001
88.480
11.520

Analyzed by:

706

G E N E R A L

Peak
ID
1
2

Final
1.982
3.345

Totals:

DM



Spectrum 7a7373.CNF
1 Legend: Raw = .... Modeled Peaks = 1,2,.., etc Display Max.:

WHC-SD-WM-DP-0 57 REV 0

.2
2

............

..1

.......... 1

.............

.............

.............

................................ 2 ..

.................. 2 ..

.1..
...
1

BEST AVAILABLE COPY

707

330.0

.2.

1.2

.2.

...

...

....

....

....



-Raw Data Du
1

11

31

71
81
91

101
111
121
131
141
151
161
171
181
191
201
211
221
231
241
251
261
271
281
291

30
3

331
341
351
361
371
381
391
401
411
421
431
441
451
461
471
481
491
511

0.
0.
0.
1.
0.
0.
0.
0.
1.
0.
1.
0.
0.
1.
2.
0.
1.
0.
2.
3.
3.
2.
7.
6.

10.
38.
22.
10.
11.
21.
35.
10.

0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
1.
0.
2.

mp for
0.
0.
0.
0.
0.
0.
1.
0.
0.
0.
1.
0.
0.
1.
5.
0.
1.
0.
0.
3.
0.
3.
5.
7.

10.
47.
16.

4.
8.

1

5.
0.
0.
1.
0.
1.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.

AEA Spectrum:
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
2.
0.
0.
1.
1.
1.
1.
2.
0.
1.
4.
0.
8.

16.
44.
14.

4.
11.
24.
38.

6.
0.
1.
0.
3.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.

0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
1.
2.
1.
0.
0.
0.
1.
1.
4.
3.
6.
5.
5.
8.

20.

12.
9.

11.
37.
42.

3.
0.
0.
1.
1.
1.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
1.
0.

7a7373.CNF
0.
0.
0.
0.
0.
0.
2.
0.
1.
0.
0.
0.
0.
2.
0.
0.
0.
0.
3.
5.
4.
6.
8.

12.
28.
55.
10.

7.
15.
36.
45.

7.
0.
0.
1.
0.
0.
1.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.

0.
0.
1.
0.
0.
0.
0.
0.
0.
0.
1.
0.
1.
2.
2.
0.
1.
3.
3.
4.
4.
3.
4.
8.

24.
44.
16.
10.
13.
37.
37.

5.
0.
0.
0.
0.
0.
0.
0.
1.
0.
0.
0.
0.
0.
0.
1.
0.
0.
0.

VC-SD-WM-DP-057 REV 00. 0. 0. 0.
0. 0. 0. 0.
0. 2. 0. 1.
0. 0. 0. 0.
0. 0. 0. 0.
1. 0. 0. 1.
0. 0. 1. 2.
0. 0. 0. 0.
0. 0. 0. 1.
0. 0. 0. 0.
0. 0. 0. 2.
0. 1. 0. 0.
3. 0. 1. 0.
1. 1. 3. 1.
1. 1. 1. 0.
0. 1. 1. 1.
0. 1. 0. 2.
1. 1. 2. 2.
1. 1. 2. 1.
5. 4. 5. 5.
1. 2. 12. 7.
8. 4. 5. 7.

10. 6. 8. 10.
11. 19. 13. 21.
24. 29. 30. 41.
48. 49. 41. 46.
18. 10. 6. 11.

6. 6. 6. 8.
12. 15. 23. 19.
40. 35. 45. 39.
22. 13. 15. 9.

2. 0. 1. 1.
0. 0. 0. 0.
0. 0. 0. 0.
0. 1. 0. 0.
1. 1. 0. 1.
0. 1. 0. 0.
0. 0. 0. 0.
0. 0. 0. 0.
0. 0. 1. 0.
0. 0. 0. 0.
0. 0. 0. 0.
0. 0. 0. 0.
0. 0. 0. 0.
0. 0. 0. 0.
0. 0. 0. 0.
0. 0. 0. 0.
0. 0. 0. 0.
1. 1. 0. 0.
0. 0. 0. 0.

BEST AVAILABLE COPY

7CS



Westinghouse Hanford Co.

A L P H A E N E R G Y
Rev. 2.01

DATA REDUCTION REPORT

SAMPLE
J-1289-5982

File ID: 8a8586.CNF

A N A L Y S I S

/5
WHC-SD-WM-A.DP-. 57 R EV Q

Counted on: 1
Detector: A
Geometry number: 1
Count time:

2/ 1/93 @ 3:22
EA8

28802. Sec

PEAK ANALYSIS

Peak height
Initial Final
291.1 291.1
321.4 321.4
32.3 32.3

Peak center
Initial Final
298.920 298.920
252.364 252.299
210.358 209.522

FWHM
Initial Final
20.000 13.249
20.000 14.513
30.000 36.622

Tau
Initial
10.000
10.000
15.000

PEAK RESULTS
Peak Error Limit: 25%

Peak
ID Isotope
1 Am241

Pu238
2 Am243

Pu240
3 Pu239

Pu240

AEA Peak Centroid Count
Frac Exp. Obs. Diff. FWHM Rate c/m

0.396 5.480 5.492 -.0120.06 13.31
5.499 5.492 0.007

0.457 5.276 5.273 0.0030.07 15.35
5.144 5.273 -. 129

0.156 5.143 5.07.2 0.0710.17 5.25
5.144 5.072 0.072

%err
@95
2.5

2.4

5.6

d/n
109.1
142.4
119.4
118.2

40.4
40.4

Activity
uCi/ea

0. 491E-0W
0 642.E-04
0 538E -04
0. 533E-04
0. 182E-04
0. 182E-04

1.010 <--valid peaks only--> 33.91 BESTAVAILABLE COPY
DETECTOR CALIBRATION

Energy(MEV) = 4.087 + (0.0047)*Channel
Energy range (MeV): 4.087 TO 6.493

Efficiency = 0.1298 CPM/DPM

TOTAL COUNT DATA:

Item
Raw spectrum
Smoothed
Composite fit
Residuals

Total
16122.0
16122.0
16277.0

-155.0

% Recovery
100.000
100.000
100.961
-0.961

Analyzed by:

' 7C9

G E N E R A L

Peak
ID
1
2
3

Final
4 .288
4.513
2.027

Totals:

DM



Spectrum 8a8586.CNF
1 Legend: Raw = .... Modeled Peaks = 1,2,.., etc Display Max.:

WH C-SD-WA-DP05 7 REV 0

3
3
3

.3

..3

.. 3
...3
.. .3.
3 3
..... 3.
2..........
..2...3..
...32.....

............
.1 ...........
.... 1.2 ......
.......... I . .

2
2

............................ 2
2.

... ..................... 1
................. o....................
.1

BEST AVAILABLE COPY

.710

2431.7



Raw Data Dump for

11
21
31
41
51
61
71
81
91

101
111
121
131
141
151
161
171
181
191
201
211
221
231
241
251
261
271
281
291
301
311
321
331
341
351
361
371
381
391
401
411
421
431
441
451
461
471
481
491
511

1 0.
0.
8.
2.
4.
6.
5.
2.
5.
7.

11.
3.
6.

11.
9.

14.
20.
24.
20.
27.
40.
52.
43.
72.

124.
324.
121.

56.
73.

199.
290.
43.

1.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
1.
0.
0.
0.
0.
0.
0.
0.

0.
0.
3.
3.
2.
2.
5.
3.
5.
7.
9.
9.
9.

10.
8.

15.
9.

18.
27.
22.
27.
36.
53.
76.

1 .0

121.
44.
72.

225.
263.

33.
0.
0.
0.
0.
0.
1.
0.
0.
0.
0.
0.
1.
0.
0.
0.
0.
0.
0.
0.

AEA Spectrum: 8a8586.CNF
0. 0. 0. 0. 0.
0. 0. 0. 0. 2.
4. 3. 6. 7. 4.
3. 3. 4. 5. 1.
6. 3. 4. 2. 5.
8. 3. 3. 2. 3.
4. 5. 11. 1. 4.
6. 8. 5. 7. 3.
4. 7. 6. 7. 5.
8. 6. 6. 7. 9.
7. 6. 4. 6. 8.
7. 6. 3. 8. 8.
4. 7. 8. 11. 15.

13. 7. 12. 15. 12.
15. - 16. 11. 11. 10.
17. 15. 20. 17. 8.
14. 17. 19. 16. 17.
19. 20. 20. 18. 24.
28. 18. 32. 19. 20.
32. 26. 29. 36. 28.
35. 42. 38. 40. 31.
39. 34. 37. 33. 42.
49. 44. 54. 59. 58.
85. 78. 83. 91. 111.

151. 171. 193. 236. 255.
338. 327. 269. 300. 260.

96. 88. 79. 59. 75.
49. 45. 69. 79. 48.
87. 83. 89. 95. 117.

223. 274. 273. 271. 296.
232. 195. 191. 153. 109.

21. 18. 14. 6. 7.
0. 0. 0. 0. 0.
1. 0. 0. 0. 0.
1. 0. 0. 0. 2.
0. 0. 0. 2. 1.
0. 3. 1. 2. 1.
0. 1. 0. 0. 0.
0. 0. 0. 0. 0.
0. 0. 0. 0. 0.
0. 0. 0. 0. 0.
0. 0. 0. 0. 0.
0. 0. 0. 0. 0.
1. 0. 0. 0. 0.
0. 0. 0. 0. 0.
0. 0. 0. 0. 0.
0. 0. 0. 0. 0.
0. 0. 0. 0. 0.
0. 0. 0. 0. 0.
0. 0. 0. 0. 0.

WHC-SD-WM-DP-057 REV 0
0.
2.
8.
6.
5.
9.
5.
7.
8.
7.
8.
7.
9.

13.
13.
19.
15.
22.
24.
33.
44.
50.
67.
98.

252.
230.

56.
54.

13Q.

11.
4.
0.
0.
0.
1.
0.
1.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.

0.
3.
4.
2.
5.
4.
8.
1.

10.
5.
3.
6.
5.

16.
15.
15.
12.
18.
29.
37.
36.
51.
77.

108.
294.
213.

63.
64.

144.
282.

66.
1.
0.
0.
1.
1.
0.
0.
0.
0.
0.
0.
1.
0.
0.
0.
0.
0.
0.
0.

0.
4.
4.
4.
4.
4.
3.
4.
5.
6.
5.
7.
8.

12.
11.
16.
26.
26.
19.
33.
46.
55.
55.

127.
34 8.
161.

61.
58.

143.
309.

52.
0.
0.
0.
1.
4.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.

BEST AVAILABLE COPY



ix Z-JI

G E N E R A L

Westinghouse Hanford Co.

A L P H A E N E R G Y
Rev. 2.01

DATA REDUCTION REPORT

A N A L Y S I S

SAMPLE
J1289-5982

File ID: 2a2435.CNF

Counted on: 12/ 1/93
Detector: AEA2
Geometry number: 1
Count time:

WHC-SD-WM-DP-057 REV 0

@12:47

28803. Sec

PEAK ANALYSIS

Peak height
Initial Final
2646.6 2646.6
2802.4 2802.4

15.7 15.7
2.2 2.2

Peak center
Initial Final
300.367 300.367
254.965 254.835
130.625 130.612
112.624 112.116

FWHM
Initial Final
22.000 17.767
20.000 16.430

170.000 1.000
4.000 0.314

Tau
Initial
11.000
10.000
85.000

2.000

PEAK RESULTS
Peak Error Limit: 25%

P sotope
1 Am241

Pu238
2 Am243

Pu240
3
4

AEA Peak Centroid
Frac Exp. Obs. Diff. FWHM

0.476 5.480 5.489 -.0090.08
5.499 5.489 0.010

0.499 5.276 5.275 0.0010.08
5.144 5.275 -. 131

???? 4.691
???? 4.604

Count
Rate c/m

132.11

%err
@95
0.8

138.49 0.8

1.23 8.1
0.02 323.

d/m
1204.3
1572.3
1198.7
1186.7

Activity
uCi/ea

0. 542E-03
0.708E-03
0.540E-03
0.535E-03

0.975 <--valid peaks only--> 270.60 BEST AVAILABLE COPY
DETECTOR CALIBRATION

Energy(MEV) = 4.077 + (0.0047)*Channel
Energy range (MeV): 4.077 TO 6.484

Efficiency = 0.1167 CPM/DPM

TOTAL COUNT DATA:

Item
Raw spectrum
Smoothed
Composite fit
Residuals

Total
133224.0
133224.0
130501.5

2722.5

% Recovery
100.000
100.000
97.956
2.044

Analyzed by:

712

Peak
ID
1
2
3?
4?

Final
5.781
5.144
0.100
0.289

Totals:

RW



Spectrum 2a2435.CNF
1 Legend: Raw = .... Modeled Peaks = 1,2,.., etc

3
3
3
3
3
3
4
3
3
3

.2

*....
.2

Display Max.: 21244.8

WHC-S D-WM-DP-057 REV O

.. 2
2 ...

..................................................2......................... 2...

.. .. .... .......................................

..................................................... 1

.............................................. 1

BESTAVAILABLE COPY

713

2.
.2.

.. 2.

1....
.1...

2....



Raw Data ,Dump.. for AEA Spectrum: 2a2435.CNF V4HC;-bU-V 1Vi-U-U hCV Ui

21
31

71
81
91

101
111
121
131
141
151
161
171
181
191
201
211
221
231
241
251
261
271
281
291

33,
3

331
341
351
361
371
381
391
401
411
421
431
441
451
461
471
481
491
511

0.
0.
1.
1.
4.
5.
4.
5.

10.
5.
9.

12.
8.

18.
18.
20..
16.
26.
37.
36.
89.

131.
223.
460.

1153.
2706.
1978.

445.
569.

1706.
2712.

832.
55.
1.
2.
1.
2.
5.
2.
0.
0.
2.
1.
1.
2.
0.
1.
0.
0.
0.
0.

BEST AVAILABLE COPY

'*-714

0.
0.
3.
5.
7.
3.
3.
8.
7.
5.

10.
6.

13.
9.

14.
17.
23.
22.
35.
69.
82.

127.
191.
469.

1292.
2918.
1750.

438.
640.

1772.
2654.

649.
26.
1.
1.
2.
6.
3.
0.
1.
0.
0.
3.
0.
2.
0.
0.
0.
1.
0.
0.

0.
0.
4.
3.
5.
6.
4.
3.
4.
5.
7.

18.
11.
13.
14.
18.
24.
51.
37.
67.
74.

129.
243.
527.

1375.
2982.
1476.

378.
738.

1984.
2518.

552.
28.
2.
1.
3.
6.
4.
1.
0.
0.
0.
2.
2.
0.
0.
0.
0.
0.
0.

0.
0.
1.
5.
4.
5.
6.
8.
4.
3.
6.

10.
10.
13.
12.
16.
19.
34.
42.
64.
72.

159.
246.
582.

1603.
2971.
1222.

357.
779.

2160.
2384.

448.
13.
3.
4.
3.
6.
3.
0.
0.
0.
0.
1.
2.
0.
0.
0.
1.
1.
0.

0.
0.
5.
5.
7.
7.
6.
9.
8.
5.
5.
9.

11.
12.
16.
19.
24.
27.
47.
57.
82.

153.
266.
671.

1777.
2947.
1106.
424.
903.

2261.
2178.

349.
13.
1.
3.
2.
8.
6.
0.
0.
0.
1.
3.
3.
0.
0.
0.
1.
0.
0.

0. 0.
0. 1.
2. 4.
6. 4.
3. 6.
7. 3.
4. 6.
7. 12.
7. 5.
7. 7.

11. 9.
7. 7.

11. 18.
16. 9.
26. 15.
15. 18.
19. 17.
33. 33.
41. 40.
71. 76.

110. 110.
161. 168.
295. 360.
673. 749.

J12j. 2099.
Q2988.j 2854.

8t0. 730.
396. 434.
999. 1118.

2397. 2621.
1974. 1699.
251. 185.

4. 6.
0. 2.
6. 4.
2. 3.
6. 10.
3. 0.
0. 0.
0. 0.
0. 0.
0. 1.
2. 1.
0. 0.
0. 0.
0. 0.
0. 2.
2. 0.
2. 0.
0. 0.

0. 0.
3. 3.
4. 3.
4. 5.
3. 7.
3. 8.

10. 4.
2. 13.
6. 11.
8. 7.

13. 9.
6. 6.
9. 9.

19. 19.
16. 15.
27. 26.
27. 28.
25. 36.
41. 44.
67. 79.
87. 104.

179. 183.
337. 338.
829. 945.

2267. 2401.
2658. 2291.

648. 540.
470. 499.

1218. 1336.
2631. 829.
1560. .

139. 108.
3. 4.
1. 1.
3. 2.
2. 4.
8. 7.
1. 1.
0. 0.
0. 0.
0. 1.
0. 1.
1. 1.
1. 6.
0. 0.
0. 0.
0. 0.
2. 1.
0. 0.
0. 0.

0.
0.
7.
3.
4.
8.
5.
4.
6.

14.
8.
9.

20.
13.
15.
17.
30.
46.
49.
71.

117.
198.
399.

1015.
2568.
2223.

469.
531.

1486.
2825.
1024.

76.
1.
1.
1.
7.
3.
1.
0.
1.
2.
0.
1.
2.
0.
0.
0.
1.
0.
0.



WESTINGHOUSE HANFORD COMPANY
WHC-SD-WM-Dp-057 REV 0 222-S LABORATORY

ANALYTICAL BATCH
Lab Segment Serial No. Customer ID:

Tl ! P/05- Xe &5'14
Analysis: Sample Prep:

Comment: Iee I i -- 8 fA - T ~

-~~~~ 1I %ALL (-r

Description Lab ID
1

2 /qi>I X.i_ _ _2_

3
4 19/ ;7 7G 2
5 6!pl 72g9.7 g f-5 --
6 ;f r / Cp c/J 2 7 .iff2

8

9

10

Description Lab ID

11
12

13

14 OUT FOR jRcA ll

15

16

17

18

19

20

Standard Primary Book No. Second Book No. Third Book No. and Final Vol. of
Type and Aliquot Vol. and Aliquot Vol. Aliquot Vol. Standard

.,p64 6 36/ 3 | 4 .'1'
2rK L N6 93M *//-/oDi7/ -__ __ _ __ _ _ __ _ __ _ _

Instrument: 4/ 3 3 7 Procedure/ Rev: j& / ;* e 40-
Technologist: A 6 Date: /-
Starting Time: Temperature

Ending Time: Chemist: ;/4, 6

4

A-6000-881 (03/921

p . s

4 a I

Comments:



WHC-SD-WM-DP-057 REV 0

NARRATIVE: NO SPECIAL PROBLEMS/METHOD VARIATIONS IN THIS BATCH
LIST SPECIFIC PROBLEMS/VARIATIONS FOR THIS BATCH:

The results for the standard are in uCi/L.

The results for the spike are in percent recovery.

Rerun requested: Precision and spike recoveries are outside control limits.
Tracer recoveries are not acceptable.

716

ANALYTICAL BATCH SUMMARY SHEET

METHOD: DATE START:

LA-503-156 November 22, 1993
PREPARED BY: DATE COMPLETE:

L.L. Fritts G 4/ ' November 24, 1993

UNITS: uCi/mL I
SPL NAME SPL ID ANALYTE RESULT #1 RESULT #2 RESULT #3 AVERAGE 2*SD PREC %REC DET LIM % CT ER

STD 63B43 J1305 Am-241 2.69E+1 100.4 1.71E-3 23.3

BLANK J1306 Am-241 1.12E-2 0.3 7.47E-4 76.4

KE24A J1289 Am-241 8.43E-3 7.47E-3 4.98E-3 6.96E-3 3.56E-3 51.2 8.8 7.47E-4 14.1
0.2 7.47E-4 88.6
0.3 7.47E-4 115.5

KE24A J1289 241 Spike 28.0 30.2 0.1 1.49E-3 50.4
0.1 1.49E-3 76.4



PLACE ANALYTICAL CARD IN BOX BELOW-DO NOT WRITE IN SPACE

WHC-SD-WM-DP-057 REV
Serial No Sample Pont Date Time Issued Prorty

1 1305. -5532 BECHTOLD 11- j-93 11: 56 18
Determination MethodStandard Result Units Charge Code Reruns

Am241 - -LA-503-156 % RECOVERY E14157 0
Sample Size ; / rv j 1  Il - Customer ID

9 -7 ~./i/r#// 2 4 -// STD
Remarks. Calculatons. Results

EDP R201 AROO1

STD4k,613 RESULT '-'6 '

STD VAL2-4.~7l6q %REC 100, 7

/mi & /?4cA/4-'~ OUT FOR RERUN

T lI - I
AAls t5aars -

Analyst - 1

His

Analyst - 2 vr-iy1

44r

DTne Completed

07, 4Z 07

Analyst - 3 Analyst - 4 na ys

His H-s1r )

54-8O-G61 IR-tO-83)

BEST AVAILABLE COPY

AM-241: LA-503-156 (D-0) LIQUIDS STANDARD

'S#~ N pike (Tracer) Book bNumber 781343

J1305-5582 Activity of Arn243 Tracer in dpm/mL (SPKA) 7537

c I) spike (Tracer) Volume in mL (SPKV) 0.1

2102 Volume of Sample in mL (SS) 1

iRerw No )ilution Factor (DF) 101

0 igest Dilution Factor (DDF) 1

S m-241 Area Peak Height from AEA (C241) 33

R KING Am-243 Area Peak Height from AEA (C243) 42

.. otal AT Count (ATOT) 1337

11/22/93 T Count Time in Minutes (MIN CTd) 30

La ckground in CPM (13KGt) 7

Am-241 pCi/L = ((C241 * SPKA * SPKV * DF DDF (1000mL/L)) / ((C243 SS (2220000dpm/mL))

pCi/mL = pCi/L / (1000mL/-
Tracer % Rec = ((ATOT / MIN Cd - BKG) * 2 (C243 / (C241 + C243)) / (SPKA * SPKV)) * 100

Relative Counting Error = Squam Root of ((1 / C241) + (1/C243)) " 100

-241 pCi/L 2.69E+01

-241 pCi/mL 2.69E-02

lative counting error = 23.3%

-243 Tracer Recovery = 5.6%

DEta Entry by: Date: 23-Nov-93

Approved by: 64717 Date: /10yt,.1Z/,/,f-3

Form 3 Rev. 1.2 Page 1 of 1



AMERICIUM 24,, S F S MPLE

30

BEST AVAILABLE COPY



PLACE ANALYTICAL CARD IN BOX BELOW-DO NOT WRITE IN SPACE

~A!LIf' ('ri 8aeu. --

Serial No. Sample Point at PV3su ity

J 1306.-5682 BECHTOLD 11- 8-93 12: 2 18
Determination MethodtStandard Result Units Charge Code Reruns

Am241 LA-503-156 uCi/ML E14157 0
Sample Size Customer 10

? /-/ //-/ BLK
Remarks. Calculations. Results

REAGENT BLANK

COUNT AS uCI/L

,/ 1/?113 OUT FOR RERUN

Analyst - 1 Analyst - 2 s - 3 Analyst - 4 Analyst - 5

Time Completed

Q 7 /5

BEST AVAILABLE COPY8061 ( t1083)

irs

(BKG)

Am-241 pCi/L = ((C241 * SPKA * SPKV * DF * DDF * (1000mL/)) / ((C243 " SS * (2220000dpm/mLn)

pCi/mL = pCi/L / (1000 mL/L)
Tracer % Rec = ((ATOT / MIN CTd - BKG) * 2 ((243 / (C241 + C243)) / (SPKA * SPKV)) * 100

Relative Counting Error = Square Root of ((1 / C241) + (1/243)) * 100

-241 Ci/L = 1.12E+01

-241 Ci/mL 1.12E-02

ative counting error = 76.4%

-243 Tracer Recovery = 0.3%

IData Entry by: - Date: 23-Nov-93

Approved by: Date: vdV ,- 24 Vi'L

Form 3 Rev. 1.2' Page 1 of 1

AM-241: LA-503-156 (D-0) LIQUIDS BLANK

__________ pike_(Tracer)_BookNumber 7 8843

J1306-5682 ctivity of Am243 Tracer in pm/mL (SPKA) 7537

A( J pike (Tracer) Volume in mL (SPKV) 0.1

2102 iolume of Saomple in mL (SS) 0.25

)ern No Jilution Factor (DF) 11

0 igest Dilution Factor (DDF) 1
fm-241 Area Peak Height frm AEA (C241) 3

R KING Am-243 Area Peak Height from AEA (C243) 4

_ _Total AT Count (ATOT) 80

11/22/93 AT Count Time in Minutes (MIN Cld) 30

Lab

1

H His His

14Wl

H s 
I

Hr s



AMERICIUM 241 ANALYSIS - UNDIGESTED SAMPLE
WHC-SD-WM-DP-0 57 REV 0

J)EST 3 -CP

BEST AVAILABLE COPY
rpn .



PLACE ANALYTICAL CARD IN BOX BELOW-DO NOT WRITE IN SPACE

C59/' WHC-SD-WM.-np-i, o,
Serial No. 9am ple Point Date T sue r ty

J 1289.-5782g BECHTOLD 11- 4-93 8:53 18
Determination Method. Standard Result Units Charge Code Reruns

Arn241 LA-503-156 uCi/ML E14157 0
Sample Size Customer ID

? , KE24A
Remarks. Calculations. Results

COUNT AS uCI/L

1m AlZ F-e- MVP7 14'3)( 10 144

i/co n / srp iL'(/ 7VZ'1/

Analyst -1 Analyst 2 Analyst - 3 Analyst - 4 Analyst - 5

Hrs I Hri Hrs Mrs Hrs

Date Tinme Completed 1adin M

/1/22/ 3 7_?'/_C
54-6a00-06r lR-tO-83)

BEST AVAILABLE COPY

AM-241: LA-503-156 (D-0) LIQUIDS SAMPLE

_____________ 3pike (Tracer) Book Number 78843
J1289-5782 Activity or Am243 Tracer in dpm/mL (SPKA) 7537

....... . pike (Tracer) Volume in mL (SPKV) 0.1
2102 Volume of Sample in mL (SS) 0.25

Reui N X ')ilution Factor (DF) 11
0 Digest Dilution Factor (DDF) 1

....y.. km-241 Area Peak Height from AEA (C241) 79
R KING Am-243 Area Peak Height from AEA (C243) 140

. lola AT Count (ATOT) 1678

11/22/93 AT Count Time in Minutes (MIN C''d) 30

Background in CPM (BKG) 4

Am-241 pCi/L = (((241 * SPKA " SPKV I DF * DOF * (1000mL/)) / ((C243 * SS* (2220000dpm/mL))

pCi/mL = pCi/L / (1000mL/Q
Tracer % Rec = ((ATOT / MIN VTd - BKG) * 2 " (C243 / (C241 + C243)) / (SPKA * SPKV)) * 100

Relative Counting Error = Square Root of ((1 / C241) + (1/243)) * 100

--241 pCi/L 8.43E+00

-241 pCi/mL 8.43E-03

lative counting error = 14.1%

-243 Tracer Recovery = 8.8%

Data Entry by: Date: 23-Nov-93

Approved by: [ . Date: , ,

Form 3 Rev. 1.2 Page 1 of 1



AMERICIUM 241 ANALYSIS - UNDIGESTED SAMPLE
VHC-SD-WM-DP-Q57 REV

c30

BEST AVAILABLE COPY

~7~4

. ',3 //-;z,;t-93 x



PLACE ANALYTICAL CARD IN BOX BELOW-DO NOT WRITE IN SPACE

--7 - WHC-SD-WM-D -
Senal No Sample Point Oate Time Issued Priority

J 1289.-5782 BECHTOLD 11- 4-93 9: 2 18

Determination Method. Standard Result Units Charge Code Reruns

Am241 LA-503-156 uCi/ML E14157 0

Sample Size 
Customer 10

7 i - / L, ? -J KE24A
Remarks. Calculations Resulis

COUNT AS uCI/L

OUT FOR RERUN

Analyst - 1 Analyst - 2 Analyst- 3 Analyst 4 Analyst - 5

sr

54a80006 R-083)

BEST AVAILABLE COPY

AM-241: LA-503-156 (D-0) LIQUIDS SAMPLE
* ~11 t 3pike (Tracer) Bok8ume1343______

1289-5782 Activity of Am243 Tracer in dpm/mL (SPKA) 7537

Spike (Tracer) Volume in mL (SPKV) 0.1

2102 Volume of Sample in mL (SS) 0.25

r )ilution Factor (DF) 11

0 )igest Dilution Factor (DDF) 1

A k m-241 Area Peak Height from AEA (C241) 2

R KING Am-243 Area Peak Height from AEA (C243) 4

*ti otal AT Count (ATOT) 250

11/22/93 AT Count Time in Minutes (MIN C'd) 30

Fbst'Inyrnttnd in (~PM

Am-241 pCi/L = ((C241 * SPKA * SPKV 0 DF * DDF * (1000mL/L)) / (((243 * SS * (2220000dpm/mL))

pCi/mL = pCi/L / (1000mL/L)
Tracer % Rec = ((ATOT / MIN LTd - BKG) * 2 (C243 / (C241 + (243)) / (SPKA * SPKV)) * 100

Relative Counting Error = Square Root of ((1 / C241) + (1/C243)) * 100

-241 pCi/L 7.47E+00

m-241 pCi/mL 7.47E-03

lative counting error 86.6%

-243 Tracer Recovery = 0.2%

[Data Entry by: ' -> Date: 23-Nov-93
Approved by: C 2 Date: /Vowi Z4,/443

Form 3 Rev. 1.2 Page 1 of 1

WGI 7



WHC-SD-WM-DP-057 REV 0
AMERICIUM 241 ANALYSIS - UNDIGESTED SAMPLE

.7//

BEST AVAILABLE COPY



PLACE ANALYTICAL CARD IN BOX BELOW-DO NOT WRITE IN SPACE

-8 -- WHQ-SD-WM-DP-
Serial No Sample Point Date Time Issued Priority

J 1289.-5782 BECHTOLD 11- 4-93 9: 2 13
Deterinaton Method, Standard Result Units Charge Code Reruns
Amp241 LA-503-156 uCi,/ML E14157 0
Sample SueC 

m

7- /1/-/ce - KE24A
Remarks, Calculations. Results

COUNT As UCI/L

h'71 7W h% ' 4W7- -1'4 X t o

OUT FOR RERUN

AM-241: LA-503-156 (D-) LIQUIS
SerMI. Ncd Spike (Tracer) Book Number 78B43

J1289-5782 Activity of Am243 Tracer in dpm/mL (SPKA) 7537
kh-iAi- I pike (Tracer) Volume in mL ( V) 0.1

2102 Volume of Sample in mL (SS) 0.25
enrn D )iluition Factor -(D_) 11

_igest Dilution Factor (DOF) 1
Analys Am-241 Area Peak Height from AEA (C241) 1

R KING Am-243 Area Peak height from AEA (C243) 3
t otal AT Count (ATOT) 72

11/22193 AT Count Time in Minutes (MIN CTd) 30

Background in CPM (11KG) 1

Am-241 pCi/L ((C241 * SPKA * SPKV * DF DDF * (1000mL/L)) / ((C243 * SS * (2220000dpm/mL))
pCi/mL = pCi/L / (1000mL/L)
Tracer % Rec = ((ATOT / MIN Crd - BKG) * 2 (C243 / (C241 + C243)) / (SPKA * SPKV)) * 100
Relative Counting Error = Square Root of ((1 / C241) + (1/C243)) * 100

-241 iCi/L 4.98E+00

' -241 Ci/mL 4.98E-03

lative countin error = 115.5%

243 Tracer Recovery = 0.3%

Data Entry by: Date: 24-Nov-93
pproved by: Date: /#o"4j Zf,"

Form 3 Rev. 1.2 Page 1 of 1



WHC-SD-WM-DP-0 57 REV 0
AMERICIUM 241 ANALYSIS - UNDIGESTED SAMPLE

j/ 2~gq - /5~L?:

-- 1

BEST AVAILABLE COPY

.1. .,



PLACE ANALYTICAL CARD IN BOX BELOW-DO NOT WRITE IN SPACE

397 FfD-W/M-P-n57 DRE'
Serial No Sample Point Dale Time Issued Prirty

J 1289.-59821 BECHTOLD 11- 4-93 9: 2 18
Determination Method:Standard Result Units Charge Code Reruns

Am241 LA-503-156 % RECOVERY E14157 0
Sample Size Customer ID

? 1,..-1W- // 1& .22f -.- 0-1,V/1 K E24 A
Remarks. Calculations. Results

SAMPLE SPIKED IDZet( 6 /,5 I rV3 /-/ 1 2 //''3-/rn/

SPIKE ID 77/,Y3

SPIKE VOLUME ,AgO'71
COUNT AS uCI/L

Analyst - Analyst - 2 Analyst - 3 Analyst - 4 Analyst - 5

HIS HrS HrS His His

Date Time Completed Lab

54-6800-061 fR-10-83)

BESTAVAILABLE COPY

AM-241: LA-503-156 (D-0) LIQUIDS CHK EXT NO.
2%SiiLdal~i N s pike (Tracer) Book Number 78843

J1289-5982 etivity of Am243 Tracer in dpm/mL (SPKA) 7537

.... .. pike (Tracer) Volume in mL (SPKV) 0.2
2102 Volume of Sample in mL (SS) 0.25

-)ilution Factor (DF) 11
0 igest Dilution Factor (DDF) 1

Amt-241 Area Peak Height from AEA ((241) 9

R KING Am-243 Area Peak Height from AEA (C243) 7

Qate [otal AT Count (AT)T) 181
11/22/93 AT Count Time in Minutes (MIN CTd) 30

3ackground in CPM (BKG-) 4!J

Am-241 pCi/L = ((C241 * SPKA # SPKV ' DF DDF* (100mL/L)) / ((C243 * SS (2220000dpm/m))
pCi/mL = pCi/L / (1000 ML/L)
Tracer % Rec = ((ATMT / MIN CTd - BKG) * 2 (C243 / (C241 + C243)) / (SPKA SPKV)) 100

Relative Counting Error = Square Root of ((1 / C241) + (1/C243)) * 100

-241 pCi/L = 3.84E+01

-241 iCi/mL 3.84E-02

ative counting error = 50.4%

-243 Tracer Recovery = 0.1%

Data Entry by: Date: 24-Nov-93
pproved by: :1. Date: Ay4~4-, rq/'f3

For 3 ev.1.2Pag71Zf
Forrn 3 Rev. 1.2 Page 1 of 1



AMERICIUM 241 ANALYSIS - UNDIGESTED SAMPLE

-.

3e0
WHC-SD-WM-DP-0 5 7 REV 0

BEST AVAILABLE COPY



PLACE ANALYTICAL CARD IN BOX BELOW-DO NOT WRITE IN SPACE

A' WHC-SD-W - t
Setial No. Sample Point Date Trmerssu d P ly
J 1289.-5982 BECHTOLD 11- 4-93 9: 2 16

Determination Method-Slancard Result unsts Charge Code Reruns

Am241 LA-503-156 % RECOVERY E14157 0
Sample Size Customer 10

?I |p/ 9//# 471uy KE24A
Remarks. Calculations. Results

SAMPLE SPIKED I,

SPIKE ID 716Y3

SPIKE VOLUME ivoO,
COUNT AS uCI/L

Analyst - 1 Analyst - 2 Analyst - 3 Analyst - 4 Analyst - 5

Hrs Hrs His His His

Date Time Completed Lab

54-6OOO-O6t (R-1O-831

BEST AVAILABLE COPY

AM-241: LA-503-156 (D-0) LIQUIDS CHK T NO.
MisS~faI N~s~ .3pike (Tracer) Book Number 78B43

1289-5982 Activity of Am243 Tracer in dpm/mL (SPKA) 7537

........ 3pike (Tracer) Volume in mL (SPKV) 0.2
102 Volume of Sample in ml, (SS) 0.25

$ g.4% )ilution Factor (DF) 11
_ _ _igest Dilution Factor (DDF) 1

Aays. 'm-241 Area Peak Height from AEA (C241) 4
R KING Am-243 Area Peak Height from AEA ((243) 3

0ate fotal AT Count (ATT) 254
111/22/93 T Count Time in Minutes (MIN CTd) 30

.E ckground in CPM (11G)J 7

Am-241 pCi/L ((C241 * SPKA " SPKV * DF * DDF * (1000mL/L)) / ((C243 SS (2220000dpm/m,))
pCi/mL = pCi/L / (100mL/L)
Tracer % Rec = ((AIDT / MIN CTd - BKG) * 2 * (C243 /.(C241 + C243)) / (SPKA * SPKV))* 100
Relative Counting Error = Square Root of ((I / C241) + (1/C243)) 100

-241 Ci/L 3.98E+01

Am-241 pCi/mL 3.98E-02

ative counting error = 76.4%

-243 Tracer Recovery 0.1%

IData Entry by: K Date: 24-Nov-93
Approved by: . Date: otceW. 2/ /Mi
1or 32e25. Pg 1o
Form 3 Rev. 1.2 Page 1 of 1



AMERICIUM 241 ANALYSIS - UNDIGESTED SAMPLE

/ 1 2 - 3

WHC-SD-WM-DP-057 REV 0

BEST AVAILABLE COPY

730

.- N.



G E N E R A L

Westinghouse Hanford Co.

A L P H A E N E R G Y
Rev. 2.01

DATA REDUCTION REPORT

A N A L Y S I S

SAMPLE
J1305-5582

File ID: 8a8568.CNF

Counted on:
Detector:
Geometry number: 1
Count time:

11/22/93 @12:10
AEA8

28804. Sec

PEAK ANALYSIS

Peak height
Initial Final

26.6 26.6
30.7 30.7

Peak center
Initial Final
296.641 296.641
250.471 252.271

FWHM
Initial Final
16.000 6.319
20.000 6.959

Tau
Initial Final
8.000 1.985

10.000 1.648

PEAK RESULTS
Peak Error Limi-t: 25%

Peak
ID Is ot-o
I Am241

Pu238
2 Am243

AEA
Frac

0.313

0.437

Peak Centroid Count %err
Exp. Obs. Diff. FWHM Rate c/m @95
5.480 5..489 -. 0090.03 1.03 8.8
5.499 5.489 0.010
5.276.5.280 -. 0040.03 1.43 7.6

d /m
8.6

11.2
11.3

A c t iv i Lv
ui/e

0 385E -0
0 503E-0
0 510E-05

0.751 <--valid peaks only--> 2.46 BESTAVAILABLE COPY
DETECTOR CALIBRATION

Energy(MEV) = 4.095 + (0.0047)*Channel
Energy range (MeV): 4.095 TO 6.501

Efficiency = 0.1278 CPM/DPM

TOTAL COUNT DATA:

Item
Raw spectrum
Smoothed
Composite fit
Residuals

Total
1574.0
1574.0
1181.5

392.5

% Recovery
100.000
100.000
75.062
24.938

Analyzed by:

731L

WHC-SD-WM-DP-057 REV 0

Peak
ID

Totals:

RW



Spectrum 8a8568.CNF
Leged: Raw . Modeled Peaks = 1,2, .. , etc Display Max..:

WHO-SD-WM-DP-057 REV O

.2 ........

. . ...... .S.......

...........

...... .....

...........

...........

..........

2
2

..................... 2 ..

.... .......... .. ..... ................ ..... 2
2

1
........................
...... .... .. ..... .... I

1

BEST AVAILABLE COPY

222 .5



2

1
1
1
1
11
1

1
1

2
2
2
2
2
2
2

-3

2
2

3
3
3
3
3
4
4
4
4
4
4
4

5

Raw Data Dump
1 0.

11 0.
21 1.
31 1.
41 0.
61 1.
61 1.
72 1.
81 3.sl

21 3.
31 1.
41 2.
51 3.
61 1.
71 2.
31 4.
01 0.
01

11 7.
21 -.

31 7.

51 21,

61 1.
71 6.
817.

1 1 .
2' 0.

41 0.
51 2
61 0.
71 0.
81 0.
91 0.
01 0.
11 1.
21 0.
31 0.
41 0.
51 0.
61 0.
71 0.
81 0.
91 0.
11 0.

AEA Spectrum:for
0.
0.
3.
1.
0.
2.
2.
0.
4.
~1.
1.
4.
3.
1.
1.
1.
4.
3.
3.
4.
1.
6.

11.
17.
29.
10.

8.
9.

13.

o.
0.
0.

0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
I .
0.
0.

0.

0.
0.
3.
1.
1.
1.
2.
1.
1.
1.
2.
1.
0.
3.
2.
3.
5.
1.
3.
4.
1.
4.
6.

10.
23.
32.

4.
10.

8.
15.

0.
0.
0.
0.
0.
0.
0.
0.
0.0.
0.
0.
0.
0.
0.
0.
0.
0.
0.

8a8568.CNF
0.
0.
1.
1.
2.
2.
1.
2.
2.
0.
2.
3.
1.
3.
0.
0.
6.
2.
3.
4.
6.
5.
2.
6.

22.
32.
5.
8.
7.

25.
5.

0 .
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.

0.
0.
0.
2.
0.
0.
2.
0.
2.
2.
0.
0.
0.
2.
3.
4.
1.
3.
3.
2.
2.
6.
5.
9.

20.
22.

4.
4.
9.

32.

0.

0.0.
0.

0..
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.

0.
0.
1.
1.
3.
0.
1.
0.
1.
3.
1.
2.
4.
2.
4.
3.
2.
2.
5.
6.
5.

10.
3.
9.

31.
12.
6.
6.

13.
30.

0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.0.

1.
0.

BEST AVAILABLE COPY

7Z33

VWHC-SD-WM-DP-05
7 REV o0. 0. 0. 0.

0. 1. 0. 3.
3. 2. 0. 0.
0. 0. 2. 0.
0. 1. 0. 2.
1. 1. 0. 1.
2. 0. 0. 0.
1. 2. 1. 2.
0. 1. 1. 2.
2. 2.
4 3 2.
1. 1. 1. 1.
2. 3. 0. 1.
2. 3. 1. 1.
0. 0. 3. 6.
2. 3. 1. 4
2. 3. 1. 1.
1. 0. 1. 1.
4. 3. 4. 3.
1. 6. 4. 5.
1. 5. ..
6. 8. 6. 8.
2. 11. 6.
8. 14. 8. 9.

21. 27. (42. 32.
22. 16. 5. 7.
4. 10. 6. 6.
7. 4. 9. 5.

11. 19. 22. 10.
26. 30. 27. 17.

4. 0.

0. 0. ..

0. 0. 00
0. 1. 0..
0. 0. 1. 0.
0. 0. 0. 0.
0. 0. 0. 0.
0. 0. 0. 0.
0. 0. 0. 0.
0. 0. 0. 0.
0. 0. 0. 0.
0. 0. 0. 0.
0. 0. 0. 0.
0. 0. 0. 0.
0. 0. 0. 0.
0. 0. 0. 0.
0. 0. 0. 1.
0. 2. 1. 0.
0. 0. 0. 0.



G E N E R A L

Westinghouse Hanford Co.

A L P H A E N E R G Y
Rev. 2.01

DATA REDUCTION REPORT

//- 2- 2 -

A N A L Y S I S

SAMPLE 'HC-SD-
J1306-5682

File ID: 4a4988.CNF

ed on: 11/22/93 @12: 8
tor: AEA4
try number: 1
time: 28806. Sec

PEAK ANALYSIS

WM-DP-057 REV 0

Peak height
Initial Final

Peak center
Initial Final

FWHM
Initial Final

Tau
nitial Final

PEAK RESULTS
Peak Error Limit: 25%

Peak
ID Isotope

AEA Peak Centroid Count %err
Frac Exp. Obs. Diff. FWHM Rate c/m @95 d/m

Activity
uCi/ea

0.000 <--val id peaks only--> 0.00 BEST AVAILABLE COPY
DETECTOR CALIBRATION

Energy(MEV) = 4.081 + (0.0047)*Channel
Energy range (MeV): 4.081 TO 6.487

Efficiency = 0.0872 CPM/DPM

TOTAL COUNT DATA:

Item
Raw spectrum
Smoothed
Composite fit
Residuals

Total
136.0
135.9

0.0
136.0

% Recovery
100.000
99.928
0.000

100.000

Analyzed by:
RW

i- %.0 a

Count
Detec
Geome
Count

Peak
ID

Totae 1:



Spectrum 4a4988.CNF
1 Legend:* RaT = .... Modeled Peaks = 1,2,.., etc Display Max.:

WV.HC-SD-WM-DP-057 REV 0

BEST AVAILABLE COPY
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2
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3
3
3
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4
3
3
3
3
4
4
4
4
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Raw Data Dump
10: '

11 0.
21 0.
31 1 .

0.
0.
0.

71 0.
21 0.

31 2.
01 1
11 0.
21 0.
3 12.
41 1.
51 1.
61 0.
71 0.
81 1.
91 0.
01 2.
11 0.

0'.

51 0.
61 0.
71 1.
81 0.

91 0.
01 0.
11 0.
61 0.
71 0.
8 1 0.
91 0.
01 0.11 0.

21 0.

31i 0.

41 0.
11 0.
61 0.
71 0.
81 0.

91 (1.
11 0.

for
0.
0.
0.
0.
0.
1.
0.
0.
1.
0.
0.
0.
0.
0.
1.
0.
0.
0.
0.
0.
0.
1.
1.
0.
0.
3.
3.
6.
0.
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0.
0.

0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
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1.
0.
0.
0.

AEA Spectrum: 4a4988.CNF
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0.
0.
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0.
0.
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0.
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0.
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0.
0.
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1.
0.
0.
0.
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2.
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0.
0.
0.
1.

0.
2.
0.
2.

0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.0.
0.
0.

2.
0.
0.

BEST AVAILABLE COPY



G E N E R A L

Westinghoute Hanford Co.

A L P H A E N E R G Y
Rev. 2.01

DATA REDUCTION REPORT

7,'- 2 72-'-97

A N A L Y S I S

SAMPLE
J 1289-578 2

File ID: 6a6819.CNF

Counted on: 1
Detector: A
Geometry number: 1
Count time:

1/22/93 @12: 9
EA6

28804. Sec

PEAK ANALYSIS

Peak height
Tnitial Final

70.8 70.8
118.5 118.5

, . 4 .5
3.1 3.1
2.8 2.8

Peak center
Initial Final

287.474 287.607
247.549 246.726
133.437 130.393
81.386 77.809
43.839 45.248

FWHM
Initial Final
40.000 75.889
30.000 34.314
8.000 1.163
8.000 1.930
6.000 0.757

Tau
Initial
2 0.

15000
4.000
3.000

PEAK RESULTS
Peak Error Limit: 25%

1 Tn228

2 Am2I3
Pu 240

AFA Peak Centroid Count
Frac. Exp. Obs. Diff. FWHM Rate c/n

0.259 5.430 5.433 -. 0030.36 6.20
5.480 5.433 0.047

0.746 5.276 5.241 0.0350.16 17.88
5.144 5.241 -.097

???? 4.694 0.08
4.447
4.294

0.05
0.09

%err
0 95
3 .6

162.
167.
62.0

d/M
66.0
50 

137.7
136.3

Activit@

0.?0E0

0.(10 -0
0.614Ea

1.005 <--valid peaks only--> 24.08 BEST AVAILABLE COPY
DETECTOR CALIBRATION

Energy(MEV) = 4.081 + (0.0047)*Channel
Energy range (MeV): 4.081 TO 6.488

Efficiency = 0.1312 CPM/DPM

TOTAL COUNT DATA:

Item
Raw spectrum
Smoothed
Composite fit
Residuals

Total
11510.0
11516.1
11666.2
-156.2

% Recovery
100.000
100.053
101.357
-1.357

Analyzed by:

737

WVHC-SD-WM-DP- 057 REV 0

P a

5?

ia

0. 19)

Totals:

????
????



RW

WHC-SD-WM-DP-057 REV 0

BEST AVAILABLE COPY

738



Spectrum 6a6819.CNF

1 Legend :' RaW = .... Modeled Peaks = 1,2,.., etc
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Rcw
1
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21
31
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131
141
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2 D1 1
211
221
231
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271
231
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3 5 1
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441
451
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471
481
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AEA Spectrum:D at a
0.'
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34 .
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I4.
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0 .
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15.

0.
0.
0.
0.

1.

0.

0.
0.

1.
0.

1.
0.

Dump for
'0.
0.
6.
5.
8.
2.
7.
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11.

7.
13.
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21.
13.
21.
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68.
81.
77.
99.
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83.
75.
63.
67.
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2. I

5.
4.
0.
1.
1.
1.
0.
1.
0.
0.
0.
1.
0.
6.
0.
1.
0.

0.
0.
3.
3.
7.
7.
3.
9.
8.

12.
9.

10.
17.
19.
19.
23.
31.
48.
51.
55.
55.
77.
79.
95.
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48.
42.
63.
61
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2.
0.

1.
0.
0.
0.
0.
0.
0.
0.
0.
2.
0.
0.
1.
0.
0.

0.
0.
5.
5.
2.
3.
8.
7.

10.
0.

20.
14.
15.
17.
13.
34.
38.
53.
52.
46.
50.
83.
80.
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99.
66.
68.
57.
54
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9.
2.
1.
1.
4.
0.
2.
0.
0.
0.
1.
0.
0.
1.
0.
0.
1.
0.
2.
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0.
0.
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4.
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8.
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7.
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45.
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9.
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1.
2.
0.
0.
0.
0.
0.
0.
1.
0.
0.
0.
0.
1.
0.
1.

BEST AVAILABLE COPY

' 740

.CNF
0.
0.
3.
4.
9.
4.
6.
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10.
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0 .
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0.0.



G E N E R A L

Westinghouse Hanford Co.

A L P H A E N E R G Y
Rev. 2.01

DATA REDUCTION REPORT

A N A L Y S I S

SAMPLE
J1289-5782

File ID: 5a5912.CNF

Counted on: 11/22/93
Detector: AEA5
Geometry number: 1
Count time:

WHC-SD-WM-DP-057 REV

@12: 8

28804. Sec

PEAK ANALYSIS

Peak height
Initial Final

Peak center
Initial Final

FWHM
Initial Final

Tau
Initial Final

PEAK RESULTS
Peak Error Limit: 25%

Peak
ID Isotope

AEA Peak Centroid Count %err
Frac Exp. Obs. Diff. FWHM Rate c/m @95 d/m

Activity
uCi/ea

0.000 <--valid peaks only-->

Energy(MEV)
Energy ra

Effic

DETECTOR CALIBRATION
= 4.094 + (0.0047)*Channel

nge (MeV): 4.094 TO 6.501
iency = 0.1340 CPM/DPM

TOTAL COUNT DATA:

Item
Raw spectrum
Smoothed
Composite fit
Residuals

Total
321.0
320.4

0.0
321.0

Analyzed by:

% Recovery
100.000
99.803
0.000

100.000

RW

741

Fealk
I )

Tota Is:
0.00 BEST AVAILABLE COPY a



Spectrum 5a5912.CNF
1 Legenc: Rkaw = .... Modeled Peaks = 1,2,.., etc

...........

Display Max.:

'HC-SD-WM-DP-057 REVO

BESTAVAILABLE COPY
IF

18.9

-.-.-.-.-.-.

...........................................



Raw
21

11
21
31
41
51
61
71
01
91

111
121
131
141
151
161
171
181
191
20
211
221
231
241

261
271
281
29
301
3 i. 1
321

331
34 1
351
361
371
381
391
401
411
421
431
441
451
461
471
481
491
511

Data Dump for
0.

0. 0.
0. 0.
1. 0.
0. 0.
0. 0.
1. 0.
0. 1.
0. 0.
2. 0.

1.
1. 0.
1. 1.
1. 0.
1. 0.
0. 1.
1. 0.
1. 0.
2. 0.
0. 1.
1. 2.
2. 0.
1. 1.
2. 0.
0. 2.
0. 1.
0. 6.
2. 2.
2. 1.
0. 1.
0. 0.
0. 0.
0. 1.

0. 0.

3. 1.
0. 0.
0. 1.
0. 0.
1. 0.
0. 0.
0. 0.
0. 0.
0. 0.
0. 1.
0. 0.
0. 0.
0. 0.
1. 0.
2. 0.
0. 1.
0. 0.

AEA Spectrum:
0. 0.
0. 0.
1. 1.
0. 0.
0. 0.
0. 0.
0. 1.
0. 0.
0. 0.
0. 1.
0. 1.
1. 0.
1. 1.
0. 0.
0. 1.
0. 0.
1. 1.
2. 1.
4. 0.
1. 0.
0. 0.
0. 1.
0. 2.
1. 0.

1.
1.

1. 1.
1. 1..
0. 3.
1. 1.
1. 1.
1. 0.
0. 1.

0. 0.
4. 1.
2. 2.
0. 0.
0. 0.
0. 0.
1. 0.
0. 0.
0. 0.
0. 0.
1. 2.
0. 0.
0. 0.
0. 1.
0. 1.
1. 1.
0. 0.

5a59 12
0.
0.
0.
0.
1.
0.
2.
1.
0.
0.
0.
1.
0.
2.
0.
0.
0.
0.
0.
0.
1.
0.
1.
3.
2.
3.
3.
2.
2.
0.
0.
3.
1.
4.
3.
2.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
2.
1.
1.

.CNF
0.
0.
0.
1.
0.
0.
0.
0.
1.
0.
0.
0.
0.
0.
1.
1.
1.
1.
1.
2.
2.
1.
2.
1.
1.
2.
2.
2.
2.
2.
1.
2.
1.
0.
2.
1.
0.
0.
0.
0.
0.
0.
1.
0.
0.
0.
0.
0.
3.
0.

BEST AVAILABLE COPY

-743

WHC-SD-WM-DP-057 REV 0
0. 0. 0. 0.
0. 0. 0. 0.
1. 2. 1. 0.
0. 1. 0. 0.
0. 0. 1. 1.
0. 0. 1. 0.
0. 0. 0. 0.
0. 0. 0. 0.
0. 0. 0. 0.
0. 1. 0. 0.
0. 2. 1. 2.
0. 0. 1. 1.
0. 2. 1. 0.
1. 3. 2. 2.
0. 1. 1. 1.
1. 1. .0. 0.
0. 0. 0. 1.
3. 1. 0. 0.
0. 1. 2. 2.
1. 1. 0. 1.
0. 2. 0. 3.
3. 0. 0. 0.
0. 0. 0.
1. 0. 0. 1.
4. .
3. 3. 2. 3.
1. 3. 0. 4.
0. 1. 0. 1.
0. 2. 0. 4
2. 1. 0. 2
0. 0. 0. 0
0. 0. 0. 0
1. 2. 0. .
1. 0. 7.
0. 2. 1.
0. 0. 0. 0
0. 0. 0. 0.
1. 0. 0. k.
0. 0. V. 0.
0. 0. 0. 0.
0. 1. 0. 0.
1. 1. 0. 0.
1. 0. 0. 0.
0. 0. 1. 0.
0. 0. 1. 0.
1. 0. 1. 0.
0. 0. 0. 1.
1. 0. 0. 1.
0. 0. 0. 0.
0. 0. 0. 0.

0
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G E N E R A L

Westinghouse H'anford Co.

A L P H A E N E R G Y
Rev. 2.01

DATA REDUCTION REPORT

A N A L Y S I S

SAMPLE
J 1289-5782

File ID: 7a7355.CNF

Counted on: 1
Detector: A
Geometry number: 1
Count time:

1/22/93 @12:10
EA7

28805. Sec

PEAK ANALYSIS

Peak height
Initial Final

Peak center
Initial Final

FWHM
Initial Final

Ta-
Initial Final

PEAK RESULTS
Peak Error Limit: 25%

Peak
ID Isotope

AEA Peak Centroid Count %err
Frac Exp. Obs. Diff. FWHM Rate c/m @95 d /m

Activity
uCi /ea

0.000 <--valid peaks only--> 0.00

DETECTOR CALIBRATION
Energy(MEV) = 4.088 + (0.0047)*Channel

Energy range (MeV): 4.088 TO 6.494
Efficiency = 0.1029 CPM/DPM BESTAVAILABLE COPY

TOTAL COUNT DATA:

Item
Raw spectrum
Smoothed
Composite fit
Residuals

Total
193.0
189.9

0.0
193.0

% Recovery
100.000
98.407
0.000

100.000

Analyzed by:

744

WHC-SD-WM.-DP-057 REV 0

Peak
ID

TjJs:

RW



Spectrum 7a7355.CNF
1 Legend: fRaw = .... Modeled Peaks = 1,2,.., etc

................. WHC-SD-
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Display Max.: 17.3
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BEST AVAILABLE COPY
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1
1
1
1
1
1
1
I
1
2
2

3

2
2
2
2
2
2
2

2

3
3
3
3
3

3

3
3
3
4
4
4

4
4
4
4
4
4
4
5

Raw Data Dump

11 0.
21 0.
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.-
0.
0.

71 0.
2.
0

11 0.
21 0.
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01.
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4 1 1 .
5 i2
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61 0.
71 0.
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0.

2) 0.

231 0.

41 1.
51 2.
61 1.
71 0.
81 0.
91 0.
01 0.
1i 0.

21 9.

41 .
51 0.
61 0.
71 0.
81 0.
91 0.
11 3.

AEA Spectrum: 7a7355.CNFfor
0.
0.
0.
1.
3.
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0.
0.
0.
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0.
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1.
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0.
0.
2.
2.
0.
0.
0.
0.
0.
0.
0.
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BEST AVAILABLE COPY
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0. 0. 0. 0.
0. 0. 0. 0.
1. 0. 0. 0.
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G E N E R A L

Westinghouse Hlanford Co.

A L P H A E N E R G Y
Rev. 2.01

DATA REDUCTION REPORT

A N A L Y S I S

SAMPLE
J12 89-5982

File ID: 3a3478.CNF

Counted on: 11/22/93
Detector: AEA3
Geometry number: 1
Count time:

VIfHC-SD-W~AhDPQ-057 REV 0

@12: 7

28801. Sec

PEAK ANALYSIS

Peak height
Initial Final

5.6 5.6
4.4 4.4

Peak center
Initial Final

298.895 299.132
254.639 251.316

FWHM
Initial Final
14.000 5.888
16.000 7.460

Taui
Initial
7.000
8.000

PEAK RESULTS
Peak Error Limit: 25%

Peak
ID Isotmope
1 Pu238

An124 1

AEA
Frac

0.562

Peak Centroid Count %err
Exp. Obs. Diff. FWHM Rate c/m @95
5.499 5.504 -. 0050.03 0.26 17.6
5.480 5.504 -. 024

5.280 0.14 26.6

d/ 11
2.8
2.2

Activity
uCi /ea

'.12 7 -0
0 .970E-0

0.562 <--valid peaks only--> 0.26 BESTAVAILABLE COPY
DETECTOR CALIBRATION

Energy(MEV) = 4.098 + (0.0047)*Channel
Energy range (MeV): 4.098 TO 6.505

Efficiency = 0.1273 CPM/DPM

TOTAL COUNT DATA:

Item
Raw spectrum
Smoothed
Composite fit
Residuals

Total
220.0
220.0
188.8

31.2

% Recovery
100.000
100.000
85.829
14.171

Analyzed by:

.747

Peak
ID
1
2?

Final
1.355
4.199

Totals:

RW



1 LegendT: Raw =
Spectrum 3a3478.GNF

.... Modeled Peaks = 1,2,.., etc Display Max.:

WHC-SD-WM-DP- 057 REV 0

BEST AVAILABLE COPY
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Raw Data Dump
1 49 .

11 0.
2,1 0.
31 0.
41 0.
51 0.
61 1.
71 0.
81 0.
91 i.

201 .
111 0.
121 1.
131 1.
141 0.
151 0.
161 1.
171 0.
181 0.
191 0.
201 0.
211 0.
221
23 1.
241
251 7,
261 0.
271 1.
281 2.
291
301
311 -1.
321 0.
331 . .
341 0.
351 0.
361 0.
371 0.
381 0.
391 0.
401 0.
411 0.
421 0.
431 0.
441 0.
451 0.
461 0.
471 0.
481 0.
491 0.
511 0.

for
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
o.

3.

6.
2.
0.
4.
5.
2.
1.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.

AEA Spectrum: 3a3478
0.
0.
0.
0.
0.
0.
1.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
2.
0.
0.
3.
4.
0.
3.
3.
5.
3.
1.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
1.
0.
0.
0.
0.
0.
0.

CNF
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
1.
0.
1.
1.
0.
4.
4.
1.
2.
2.
2.
1.
0.
0.
1.
0.
1.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.

WVC-SD-W4-DP-0570 REV 0
0. 0. 0.
0. 0. 0.
0. 0. 0.
0. 0. 0.
0. 0. 0.
0. 0. 0.
0. 0. 0.
1. 0. 0.
0. 0. 0.
0. 0.
0. 0. 0.
0. 0. 0.
0. 0. 0.
0. 0. 0.
0. 0. 0.
0. 0. 0.
0. 0. 0.
0. 0. 1.
0. 0. 0.
0. 1. 2.
1. 0. 0.
0. 2.
1. 0. I.

6. 2. 4.
3. 1. 4.
0. 2. 1.
1. 0. 0.
3. 0. 3.
4. 4.
0. 0.
0. 0.
0. 0. r
0. 0.
0. 0. 0.
0. 0. 0.
0. 0. 0.
0. 0. 0.
0. 0. 0.
0. 0. 0.
0. 0. 0.
0. 0. 0.
0. 0. 0.
0. 0. 0.
0. 0. 0.
0. 0. 0.
0. 0. 0.
0. 0. 0.
0. 0. 0.
0. 0. 0.

BEST AVAILABLE COPY
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G E N E R A L

Westinghouse Hanford Co.

A L P H A E N E R G Y
Rev. 2.01

DATA REDUCTION REPORT

A N A L Y S I S

SAMPLE
J1289-5982

File ID: 2a2414.CNF

Counted on: 11/22/93
Detector: AEA2
Geometry number: 1
Count time:

WHC-SD-WM-DP-057 REV 0

@12: 7

28801. Sec

PEAK ANALYSIS

Peak height
Initial Final

Peak center
Initial Final

FWHM
Initial Final

Tau
Initial Final

PEAK RESULTS
Peak Error Limit: 25%

Peak
ID Isotope

T0 s:

AEA Peak Centroid Count %err
Frac Exp. Obs. Diff. FWHM Rate c/m @95

0.000 <--valid peaks only-->

d/m
Activity

uCi/ea

0.00

DETECTOR CALIBRATION
Energy(MEV) = 4.081 + (0.0047)*Channel
Energy range (MeV): 4.081 TO 6.488

Efficiency = 0.1171 CPM/DPtESTAVAILBLE COPY
TOTAL COUNT DATA:

Item
Raw spectrum
Smoothed
Composite fit
Residuals

Total
248.0
247.6

0.0
248.0

% Recovery
100.000
99.855
0.000

100.000

Analyzed by:

'I ~

Peak
ID

RW



Spectrum 2a2414.CNF
1 Legend:, Raw = .... Modeled Peaks = 1,2,.., etc Display Max.: 18.6

VW HC-SD-WM-DP-057 REV 0

BEST AVAILABLE COPY

751
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1
1
1
1
1
1
1
1
1

2
2
2
2
2
2
2
2
2
2

3
3
3

3
3
3
3
3
3
4
4
4
4
4
44
4
4
4

5

Raw Data Dump
1 0-. -

11 0.
21 0.
31 0.

0.
0.

71 0.
71 0.
81 1.
91 0.
01 0.
11 1.
21 1.
31 1.
41 0.
51 0.
61 1.
71 0.
81 1.
91 0.
01 0.
11 2.
21 0.
31 1.
41 2.
51 3.
61 3.
71 1.
81 1.
91 2.
01 0.

0.
8 0.
31 0.
41 0.

51 0.

61 '
71 0.
81 0.
91 0.
01 0.
11 0.
21 0.
31 0.
41 0.
51 0.
61 0.
71 2.
81 0.
91 0.
11 0.

AEA Spectrum: 2a2414.CNFfor
0.
0.
0.
0.
0.
1.
0.
0.
0.
0.
0.
0.
0.
0.
1.
1.
0.
0.
3.
0.
0.
1.
0.
1.
0.
2.
3.
3.
1.

2.
0.
1.
0.
1.
0.
1.
0.
0.
0.
0.
0.
0.
0.
1.
0.
0.
3.
1.
0.
0.

BEST AVAILABLE COPY

'r %JAW

VV.C-SD-WiA-DP-05Z.REV 0 o.
0. 0. 0. 0.
1. 0. 0. 0.
0. 1. 0. 0.
0. 0. 0. 0.
0. 0. 0. 0.
0. 0. 0. 0.
0. 0. 2. 0.
0. 0. 0. 0.
0. 0. 1. 0.
0. 0. 0. 0.
0. 0. 0. 0.
1. 1. 0. 0.
0. 0. 0. 2.
0. 0. 0. 0.
0. 0. 0. 2.
1. 0. 0. 0.
0. 0. 1. 0.
1. 0. 0. 1.
0. 0. 0. 0.
0. 0. 1. 2.
1. 0. 0. 1.
0. 1. 0. 1.
0. 1. 0. 1.
2. 1. 1. 2.
5. 2. 2. 1.
1. 3. 3. 2.
0. 1. 2. 1.
2. 2. 2. 3
2. 2. 1
2. 2. 1. 0.
0. 0. 0. 1.
1. 0. 1. 1.
1. 1. 0. 2.
1. 1. 1. 1.
0. 0. 0. 0.
1. 0. 0. 0.
1. 0. 1. 0.
0. 0. 0. 0.
0. 0. 0. 0.
0. 0. 0. 0.
0. 0. 0. 1.
0. 0. 0. 1.
0. 0. 1. 0.
0. 0. 0. 0.
0. 1. 0. 0.
0. 0. 1. 3.
1. 2. 2. 1.
1. 0. 0. 1.
0. 0. 0. 0.



WESTINGHOUSE HANFORD COMPANY

WHC-SD-WM-DP-057 REV 0 222-S LABORATORY

ANALYTICAL BATCH
Lab Segment Serial No. Customer ID:

Analysis: Sample Prep:
(A ' ____ ____ ____ ____ ____ ___

Instrument: L 7 Procedure/ Rev:

Technologist: Date:

Starting Time: Temperature

Ending Time: Chemist:

Comments: / FKt4L-- 1

Description Lab ID Description Lab ID

2 12
3 2q5 13

4 14
5 _ _ ~ _ 15

6 9 J) 16
7 -- _ _ _ 17

8 18

9 19
10 20

Standard Primary Book No. Second Book No. Third Book No. and Final Vol. of
Type and Aliquot Vol. and Aliquot Vol. Aliquot Vol. Standard

{~Pi /~$' ~~ /)/9 --- _____

4

4

A-6000-881 (03/92)

7



ANALYTICAL BATCH SUMMARY SHEET '-Hr-SDW-M DP 057 REV C
METHOD: DATE START:

LA-925-1 06 DECEMBER 15, 1993
PREPARED BY: DATE COMPLETE:

S.L. FITZGERALD DECEMBER 17, 1993

UNITS: ug/mL
SPL NAME SPL ID ANALYTE RESULT #1 RESULT #2 RESULT #3 AVERAGE 2*SD PREC ACCU %REC DET LIM % CT ER

std 144b38 J1284 U 4.27E-02 Ill 3.28E+00

BLANK J1300 U <1.43E+01 1.43E+01

KE13A J1285 U 2.38E+02 2.51E+02 2.51E+02 2.47E+02 1.50E+01 6.086 1.40E+01
1.40E+01
1.40E+01

KE 13A J1285 U/SPIKE 288 11.81 305

NARRATIVE: NO SPECIAL PROBLEMS/METHOD VARIATIONS IN THIS BATCH
LIST SPECIFIC PROBLEMS/VARIATIONS FOR THIS BATCH:

Standard results are reported as gU/L

P~c r,-5

-e 54 -d-

.754

/"- '/ -I-

.0 09 I-e rl - 5 %,J0 ev W -- )



WHC-SD-WM-DP-057 REV 0
PLACE ANALYTICAL CARD IN BOX BELOW-DO NOT WRITE IN SPACE

Serial No Sample Point - Date Time Issued Priority

-*7 ~ 2E.4.iL -

Determination Method Standard Result Units Charge Code Reruns

Sample Size Customer ID

Remarks Calculations Results

Alyst -1 Analyst -2 Analyst -3 Analyst 4 yst -5

His Hrs Hrs His 4

Date Time Completed Lab U It Mcgr / 3

54 6800-061 I A-1t-831

URANIUM: LA-925-106 (B-O) LIQUIDS STANDARD

1284-5540 7olume of water (m) 4.5
.. olure of luran (mV. 1

2341 folume of sample (mL) VSAM 0.100
lolue of liquid in cell VSUB 5.60

2(sample + fluran + water)
e flection (sample + flun) DSAM 0.26

W188807 Volume of spike (m) VSP 0.100
....... olume of liquid in cell (m VSTU 5.70

*. BATES (sample + fluran + water + spike)
S)eflection (sample + fluran + spike) DS+S 0.56

12/15/93 ilution factor of sample DF 101

gU/L in Sample =
gU/L in Digest =

Digestion Dilution Factor of Sample DDF 1

reparation Factor PF 1ncentration in sample (gU/O 4.27E-02

((DSAMVSPCSP*DPDDF*PF)/([(IVOT/VSU(DS+S))-DSAM*VSAM))
((DSAM*VSP*CSP*DF*PF)/([(ITOT/VSUBL*(DS+S))-DSAM*VSAM))

0.02 is used as the Sample Deflection Reading for Calculating less Than Values & Detection Level
Detection Level=((0.02*VSP*CSP*D*DDPPF)/([IVTOT/VSL{*DS+S))-DSAM*VSAM))*(1E6 pg/g / 1000 mL/L)

U in sample gU/LI 4.27E-02 |
U in pgmL 4.27E+01

DETECTI0N LEVEL pg/mL= 3.28E+00

755

C)

CC

Data Entry by: Date: 15-DeC-93

lApproved by: N/ Date: /-Dec.-- 917
Form 1 Rev. 1.2 Page 1 of 1



WHC-SD-WM-DP-057 REV 0
PLACE ANALYTICAL CARD IN BOX BELOW-DO NOT WRITE IN SPACE

Serial No Sample Point Date Time issued Priority

Determination Method Standard Result Units Charge Code Reruns

LA-i25-1O t:C ML44 5
Sample Size Customer 10

/c'6' - /L - cG >J .-- ,LK

Remarks. Calclatons. Resulits

Analyst - 1 Aralyst - 2 Ana!yst - 3 Analyst - 4 Analyst - 5

Hrs Hrs _ Hrs Hrs Hrs

Date Time Completed Lat ni Mgr -2- -,

V
URANIUM : LA-925-106 (B-0) LIQUIDS BLANK

SeraIl No. 'pike concentration (gU/L) (SP 5.04E-04

01300-5640 Volume of water (mL) 4.5

Ba ) (D olume of fluran (ml)

341 Volume of sample (m) VSAM 0.025

.... Volume of liquid in cell VSUB 5.53

2 _(sample + fluran + water)
* uDeflection (sample + fluran) DSAM 0

B88807 Volume of spike (rd) VSP 0.100

Volume of liquid in cell (ml) VI'T 5.63

T. BATES (sample + fluran + water + spike)

Oate: Jeflection (sample + fluran + spike) DS+S 0.3

12/15/93 ilution factor of sample DF 101

)gestion DilutioFatro anoe

reparation Factor PF 1

oncentration in sample (gU/L) 1.43E-02

gU/L in Sample = ((DSAM*VSP*SPDPDDPPF)/([V1T/V *(DS+S))DSAMJ*VSAM)

gU/L in Digest = ((DSAM*VSP*CSP*DFPF)/([(IVTOT/VSU(DS+S))-DSAM*VSAM))
0.02 is used as the Sample Deflection Reading for Calculating Less Than Values & Detection Level

Detection Level=((0.02*VSP*CSP*DF*DD*PF)/'VrO)T/VSUB*(DS+S))-DSAM*VSAM))*(IE6 pg/g / 1000 mL/L)

U in sample gU/L = < 1.43E-02 |

U in pgmL= < .43E+0

DETECTION LEVEL pg/mL= 1.43E+01

RORT RESULT AS A < (LESS THAN) VALUE

IData Entry by: Date: 15-Dec-

Approved by: , Date: P Se - _

Form 1 Rev. 1.2 * Page 1 of 1

C>

V-)
L-i
-J

54-6800-061 (R-10-83)

IDDF



WHC-SD-WM-DP-057 REV 0
PLACE ANALYTICAL CARD IN BOX BELOW-DO NOT WRITE IN SPACE

Serial No Sample Point Date Time Issued rilur, ry

Determination Method Standard Result Units Charge Code Reruns

Sample Size Customer ID

I~~~~ I /t:C- A s..~

Remarks Cal c tons Resul!s

/060

Analyst - 1 Analyst - 2 Analyst - 3 Analyst - 4 Analyst - 5

Hrs Hrs Hrs His His

Date Time Completed La nit Mgr

/- ?- -A,-Y,
54-6800-061 (R-10-83)

URANIUM : LA-925-106 (B-0) LIQUIDS SAMPLE

Sei~Ne 3 pike concentration (gU/[0 CEP 5.04E-04

1285-5740 Volume of water (mL) 4.5
......... olume of fluran (mL) 1

2341 Volume of sample (mL) VSAM 0.025

Rart l Volume of liquid in cell VSUB 5.53

(sample + fluran + water)

....... Deflection (sample + fluran) DSAM 0.34
B88807 Volume of spike (mL) VSP 0.100

Xolume of liquid in cell (ml) VT 5.63

. BATES (sample + fluran + water + spike)

_______| _____eflection (sample + flumn + spike) DS+S 0.62
12/15/93 ilution factor of sample DF 101

ietion DilutioFatrf Soe DDM'
'reparation Factor PF 1

ncentration in sample (gU/) 2.38E-01

gU/L in Sample ((DSAM*VSP*SP*DPDDF*PF)/([(IV0T/VSUB(*DS+S))-DSAM*VSAM))
gU/L in Digest = ((DSAM*VSP*CP*DF*PF)/([(IVO T/VSUB*DS+S))-DSAM*VSAM))
0.02 is used as the Sample Deflection Reading for Calculating Less Than Values & Detection Level

Detection Level=((0.02*VSP*CSP*DF*DDPPF)/(VTOT/VSUBL(DS+S))-DSAMVSAM))*(1E6 pg/g / 1000 mL/L)
U in sample gU/LI 2.38E-01 j

U in pgmL= 2.38E+021

DETECTION LEVEL pg/mL= 1.40E+01

Data Entry by: Date: 15-Dec-93

Approved by: Date: /77-) C -r-3
Form 1 Rev. 1.2 Page 1 of 1

-757

CD

__,

Prionly

4

1



WHC-;D-WM-DP-057PLACE ANALYTICAL CARD IN BOX BELOW-DO NOT WRITE IN SPA REV O

URANIUM LA-925-106 (B-0) LIQUIDS SAMPLE
3p ce once CP 5.04E-04~pike concentration (gU/[)QP50E0

1285-5740 Volume of water (ml) 4.5

e olume of fluran (mL)1
2341 Volume of sample (ml) VSAM 0.025

A ~ Volume of liquid in cell VSUB 5.53

5 (sample + fluran + water)

____________ Jeflection (sample + fluran) DSAM 0.36

B88807 Volume of spike (ml) VSP 0.100

A y *:CN !olume of liquid in cell (ml) VI')T 5.63

T. BATES (sample + fluran + water + spike)

..._____U_ tE :: )eflection (sample + fluran + spike) DS+S 0.64

12/15/93 ilution factor of sample DF 101

Dlrnetinn fliluiornFsts ef am
gZ p

Preparation Factor PF

Concentration in sample (gU/L) 2.51E-01

gU/L in Sample = ((DSAM*VSP*CP*DF*DDF*PF)/([(IVT'OT/VSB((DS+S))-DSAM*VSAM))
gU/L in Digest = ((DSAM*VSP*CSP*DF*PF)/([(IVMT/VSBL(DS+S))-DSAM*VSAM))
0.02 is used as the Sample Deflection Reading for Calculating Less Than Values & Detection level

Detection Level=((0.02*VSP*CSP*DDDPF)/(VlI)OT/VSUB(*DS+S))-DSAM*VSAM))*(1E6 pg/g / 1000 mL/L)

U in sample gU/L= 2.51E-01 I
U in pg/mL= 2.51E+02

DFTECTION LEVEL pg/mL: 1.40E+01

Data Entry by: Date: 15-Dec-93

Approved by: Date:

Form 1 Rev. 1.2 Page 1 of 1

0-
C~)
C-,
uJ
-J

-J

C-,.,
LjJ

Serial No Sample Pont Date Time Issued Priority

Determination Method Standard Result Units Charge Code Reruns

LA-.25- < uG SL;I 1 4 1, 7 5

Sample Size Customer ID

arks C u a .s Resuls

Analyst - 1 Analyst - 2 Analyst - 3 Analyst 4 Analyst - 5

HrS Hrs HrS His Hrs

Date T me Completed La nit Mgr I .)- - 6 -1

-4 8 -1R 083
. r

IDDF



WHC-SD-WM-DP-057 REV 0
PLACE ANALYTICAL CARD IN BOX BELOW-DO NOT WRITE IN SPACE

Seral No Sample Point . Date Time Issued Priorrty

Determination Method Standard Result Units Charge Code Reruns

1*1 LA-925-16 uG T :I4I57 C
Sample Size Customer ID

? , c- >-/J0 --- 'KE1;3A
Remarks, Calcuaons Resjris

Analyst - 1 Analyst - 2 Analyst - 3 Analyst - 4 Analyst - 5

Hrs HrS HrS Hrs Hrs

Date Time Ccmple:ed Lab -t .
4c-r

54-6800-061 (R-10-83)

URANIUM : LA-925-106 (B-0) LIQUIDS SAMPLE

3 No. pike concentration (gU/Q CSP 5.04E-04

1285-5740 Volume of water (ml) 4.5

Batc Volume of fluran (ml) 1

341 olume of sample (ml) VSAM 0.025
__________ Volume of liquid in cell VSUB 5.53

6 (sample + fluran + water)

h.$*V*n3tru t 3eflection (sample + fluran) DSAM 0.36
888807 Volume of spike (mlQ VSP 0-100

Volume of liquid in cell (ml) VIT 5.63

T. BATES (sample + fluran + water + spike)
. .eflection (sample + fluran + spike) DS+S 0.64

12/15/93 ilution factor of sample DF 101

Digestion Dilution Factor of Sample DDF
Preparation Factor PF 1

oncentration in sample (gU/) . I 2.51 E-01

gU/L in Sample = ((DSAM*VSP*CSP*DDDF*PF)/(l(?VTwT/VSUB(DS+S))-DSAM*VSAM))
gU/L in Digest = ((DSAM*VSP*CP*DPPF)/((IVrlT/VSUJ*(DS+S))-DSAM*VSAM))
0.02 is used as the Sample Deflection Reading for Calculating Iess Than Values & Detection Level
Detection Ievel=((0.02*VSP*CSP*DF*DDF*PF)/([OVOT/VSUB(*DS+S))-DSAM*VSAM))*(1E6 pg/g / 1000 mL/L)

U in sample gU/LI 2.51E-01
U in pgm 2.51E+02

DETECION LEVEL pg/mL= 1.40E+01

C-)

u.j

0

Data Entry by: Date: 15-Dec-93

Approved by: Date: _9-ec -- 3
Form 1 Rev. 1.2 Page 1 of 1

1



. HC-SD-WM-DP-057 REV 0
PLACE ANALYTICAL CARD IN BOX BELOW-DO NOT WRITE IN SPACE

Seral No Sample Point Date - Time Issued Priority

Determination Method Standard Result Unts Charge Code Reruns

- --9 5 EC VEK 1  AI __

Sample e Customer ID

Remarks Calcu atrons ResuIs

* ,/-

~L

1/0

Analyst - 1 Analyst - 2 Analyst - 3 Analyst - 4 Analyst - 5

Hrs HrS It Hrs HrS

Date T ne Compieted Lao no Agr

54-6800-061 (R-10-83)

URANIUM LA-925-106 (B-0) SPIKE SPIKE

'pike concentration (gU/L) CSP 5.04E-04

J1285-5940 olume of water (ml) 4.5
olume of fluran (ml) 1

2341 olume of sample (ml) VSAM 0.0250

rolume of liquid in cell VSUB 5.53

3 (sample + fluran + water)

Nolume of spike (ml) VSP 0.1000
WB88807 olume of liquid in cell VIOT 5.63

(sample + fluran + water + spike)
BATES )eflection (sample + fluran) DSAM 0.4

Ieflection (sample + fluran + spike) DS+S 0.62
12/15/93 ilution factor of sample DF 102

ilution factor of spike DFS 102
ipike value (matrix) (gU/L) SV 3.8600E-02
reparation factor of sample PF 1

:ncentration (gU/L) Form 1 or Form 3 (SAMPLE) gU/L1 2.3800E-01
:oncentration (gU/L) gU/IS 3.557E-01
SRecovery 305.0

gU/L = (DSAMaVSP*SP*DFPPF) / (((VITT/VSUB) * DS+S - DSAM) t tSAM)
%Recovery = ((gU/lS - gU/U1) a (DFS / (DF * PF) / SV) * 100

% RECOVERY = 305.00

IData Entry by: 4 Date: 15-Dec-93

Approved by: Date: / - e c i
Form 2 Rev. 2.1 Page 1 of 1

"mc,

C..

C-3

LUJ

j



C-
C-)

-IJ

LUJ

Form 2 Rev. 2.1 V Page 1 of 1

I '761L

WHC-SD-WM-DP-057 REV 0PLACE ANALYTICAL CARD IN BOX BELOW-DO NOT WRITE !N SPACE

Senal No Sample Point Date Time issued Priortty

Determination Method Standard Result Units Charge Code Reruns

LA§C.- T ~ T'1 15OVB: B14. 4
Sample S1ze Customer ID

/ / - -

Remarks Calculations. Results

0/

4, 12.- c

1 Analyst - 2 Analyst - 3 Analyst - 4 Analyst - 5

Hrs Hrs Hrs Hrs Hrs

Date Trme Completed Lab t Mr t- -

/> ' 73 I3o o$ ~
54-6800-061 (R-10-83)

URANIUM LA-925-106 (B-0) SPIKE SPIKE

'g. pike concentration (gU/L) (SP 5.04E-04

J1285-5940 olume of water (mL) 4.5

Bat cMD folume of fluMn (ml) 1
2341 olume of sample (ml) VSAM 0.0250

olume of liquid in cell VSUB 5.53
4 (sample + flumn + water)

n olume of spike (mL) VSP 0.1000
WB88807 olume of liquid in ell VIfT 5.63

..... y...(sample + fluran + water + spike)

. BATES )eflection (sample + fluran) DSAM 0.4

)eflection (sample + fluran + spike) DS+S 0.62
12/15/93 )iution factor of sample DF 102

ilution factor of spike DFS 102

ike value (matrix) (gU/1) SV 3.8600E-02

=ep ation factor of sample PF 1

noentration (gU/l) Form 1 or Form 3 (SAMPLE) gU/Ll 2.51OOE-01

neentration (gUL) gU/lS 3.557E-01

SRevery 271.3

gUA = (DSAM*VSPCP*DPPF) / (((VIoT/VSuB) * DS+S - DSAM) * VSAM)
%Recovey = ((gU/IS - gU/U) (DFS / (DF' PF) / SV) * 100

% RECOVERY = 271.32

jData Entry by: Date: 15-Dec-93

Approved by: Date: -O -- l n



WESTINGHOUSE HANFORD COMPANY

WHC-SD-WM-DP-057 REV 0 222-S LABORATORY

ANALYTICAL BATCH -2?27 0
egment Serial No. Customer ID:

I__K_ L t3(A
Analysis: Sample Prep:

~ ( 
___ ___ __ ___ __ ___ ___ __ ___ __ ___ __

Instrument: Procedure/ Rev:

Technologist: Date: t ?

Starting Time: Temperature

Ending Time: ) 0130 Cl

Comments: -lo M S 2 1 -

I,- ~ r

~d ~I I

OA4L~~

Description Lab ID Description Lab ID

INITIAL LMCS CHECK STD i 3  -55Y (f

REAGENT BLANK 12

13
(p T BS- Slh')14

15 _ _ _

S ta_ 5-Sr0/i 16

- -51 ig&cgo 17

18

19

20

Standard Primary Book No. Second Book No. Third Book No. and Final Vol. of

Type and Aliquot Vol. arid Aliquot Vol. Aliquot Vol. Standard

(t F(1) -/0(33: , ____,_c____

i5CUL3 /o~C ___

I vIi b

A-6000-891 (03/92)

6?/, vLJ c

1

2

3

4

5

6

7

8

9

10

hemist: T , I

R

,fczt-121

C) A4 Z-,, I

I

-



WHC-SD-WM-DP-057 REV 0
ANALYTICAL BATCH SUMMARY SHEET

METHOD: DATE START:
LA-925-106 DECEMBER 2, 1993

PREPARED BY: DATE COMPLETE:

J.L. Slippern r ) /1, 19 DECEMBER 15, 1993

UNITS: ug/mL
SPL NAME SPL ID ANALYTE RESULT #1 RESULT #2 RESULT #3 AVERAGE 2*SD PREC ACCU %REC DET LIM % CT ER

STD 144838 J1284 U 3.62E-02 93.8 3.29E+00

BLANK J1300 U <1.43E+00 1.43E+00

KE13A J1285 U 2.23E+01 2.23E+01 2.35E+01 2.27E+01 1.4 6.1 2.31E+00

KE13A J1 295 U SPIKE _____28.0 78.9 18.9 ____

_______ ________ ___39.0

NARRATIVE: NO SPECIAL PROBLEMS/METHOD VARIATIONS IN THIS BATCH
LIST SPECIFIC PROBLEMS/VARIATIONS FOR THIS BATCH:

The results for the standard are in gU/L.

SPIKE RECOVERIES EXCEED CONTROL LIMITS. RERUN REQUESTED.
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WHC-SD-WM-DP-057 REV 0
PLACE ANALYTICAL CARD IN BOX BELOW-DO NOT WRITE IN SPACE

Seral No Sample Poit Date Time Issued Priority

7 1234.-5540 Ec:TOLD 11- 4-93 3:47
Determination Method Standard Result Units Charge Code Reruns

rA95-0 |%R V E 157
Sample Size Customer tD

Remarks. Calculations. Results

RESULT
-ITD nn %REC 93.S %

2I KE ID/VAL a _____/_-_------

SPIKE V CL.-. 6 1

Analyst - I Analyst - 2 Analyst - 3 Analyst - 4 Analyst - 5

Hrs Hrs Hrs H rs

Date Time Completed La '

i 'Lk3 093( a-1

URANIUM : LA-925-106 (B-0) LIQUIDS I STANDARD

Seral Io.. pike concentration (gU/L) CSP 5.04E-04

J1284-5540 Volume of water (mL) 4.5

......... ...... _ x_ Volume of fluran (mL) 1

2270 Volume of sample (mL) VSAk 0.100

Rerut No Volume of liquid in cell VSUB 5.60
(sample + fluran + water)

.nD )eflection (sample + fluran) DSM 0.22
WB88807 Volume of spike (mL) VSP 0.100

Ania sta Volume of liquid in cell (mL) VI0T 5.70

BATES (sample + fluran + water + spike)

___ ___ Deflection (sample + fluran + spike) DS+S 0.52

12/02/93 Dilution factor of sample DF 101

gU/L in Sample
gU/L in Digest =

Digestion Dilution Factor of Sample DDF

Preparation Factor PF 1

Concentration in sample (gU/L) 3.62E-02

((DSAMi*VSP*CSP*DPDDPPF)/([(VT0T/VSUBl*(DS+S))-DSM]iVSAM))
((DSAM*VSP*CSP*DPPF)/([(VT0T/VSUB}*(DS+S))-DSMI*VSAM))

0.02 is used as the Sample Deflection Reading for Calculating Less Than Values & Detection Level

Detection Level=((0.02*VSP*CSP*DPDDPPF)/([ VT0T/VSUB *(DS+S))-DSAMl*VSAM))*(lE6 pg/g / 1000 mL/L)

F U in sample gU/L= | 3.6 2E-0 2
U in pg/mL= | 3.6 -9E+01 I

DETECTION LEVEL ig/mL= 3.29E+00

Data Entry by: Date: 02-Dec-93

Approved by: q J Date: DZ I 'j /c s

Form 1 Rev. 1.2 Page 1 of 1
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WHC-SD-WM-DP-057 REV 0
PLACE ANALYTICAL CARD IN BOX BELOW-DO NOT WRITE IN SPACE

Serial No Sample Point Date Time Issued Priority

J 1300.-5640 BECHTOLD i- 4-93 15:23 C,
Determination Method Standard Result Units Charge Code Reruns

II LA-925-iO6 uG/NL E14157 
Sample Size Customer ID

LARemarks. Caiculalons Results

REA(GET BLANK '

1(,3 /5.0 V ~ 12

OUT FOR RERUN

<~4EO J,0IL%/n%
~30

Analyst - I Analyst - 2 Analyst - 3 Analyst - 4 Analyst - 5

Hrs Hrs Hrs Hrs Hrs

Date Time Completed L i"

/9-9-o 69A
\JI 54 -6800-06/.R -10-831

URANIUM: LA-925-106 (B-0) LIQUIDS BLANK

Sie N pike concentration (gU/L) CSP 5.04E-04
J1300-5640 Volume of water (mL) 4.5

V olume of fluran (ml) 1
2270 Volume of sample (mL) VSAM 0.250

VNo. olume of liquid in cell VSUB 5.75
1 (sample + fluran + water)

Deflection (sample + fluran) DSAM 0
WB-88807 Volume of spike (mL) VSP 0.100

Volume of liquid in cell (mL) VTOT 5.85
T.BATES (sample + fluran + water + spike)

__ t_ __ eflection (sample + fluran + spike) DS+S 0.3
12/02/93 )ilution factor of sample DF 101

gU/L in Sample =
gU/L in Digest =

)igestion Dilution Factor of Sample DDF 1

Preparation Factor PF 1

'oncentration in sample (gU/L) < 1.43E-03

((DSAM*VSP*CSP*DPDDPPF)/([(VTOT/VSUJB *(DS+S))-DSAM]*VSM))
((DSAM*VSP*SP*D*PF)/(l(VTOT/VSUB *(DS+S))-DSAl*VSAM))

0.02 is used as the Sample Deflection Reading for Calculating Less Than Values & Detection Level
Detection Level=((0.02*VSP*CSP*DF*DDF*PF)/([VTOT/VSUB *(DS+S))-DSAM]*VSAM))*(lE6 pg/g / 1000 mL/L)

U in sample gU/L = < .4E-0 3 j
U in pz/mil. = < 11.43=+00

DETECTION LEVEL pg/mL- 1.43E+00
REPORT RESULT AS A < (LESS THAN) VALUE

IData Entry by: ( Date: 06-Dec-93

Approved by: Date: o / i- / -
Form 1 Rev. 1.2 - Page 1 of 1
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IN-WHC-SD-WM-DP-057 REV 0PLACE ANALYTICAL CARD IN BOX BELOW-DO NOT WRITE IN SPACE

Serial No Sample Pont Date Time Issued Priority

Determinaton Method Standard Resul' Units Charge Code Reruns

Sample Size Customer ID

Remarks Calclations Results

OUT FOR RERUN

A lyst 1 Analyst -2 Analyst - 3 Analyst - 4 Analyst - 5

Hrs HrS Hrs Hrs Hrs

Date Time Completed La

54-6800-M t - 1

URANIUM LA-925-106 (B-0) LIQUIDS SAMPLE

Sei M spike concentration (gU/L) CSP 5.04E-04

1285-5740 Volume of water (mL) 4.5

. .. Volume of fluran (mL) 1

2270 Volume of sample (mL) VSAM 0.250

?aVu ] olume of liquid in cell VSUB 5.75

1 (sample + fluran + water)

Dtr eflection (sample + fluran) DSAM 0.34

WB-88807 Volume of spike (mL) VSP 0.100

Anyit Volume of liquid in cell (mL) VIOT 5.85

. BATES (sample + fluran + water + spike)

Da_ _ _ _ eflection (sample + fluran + spike) DS+S 0.64
12/02/03 filution factor of sample DF 101

-' - -

pligestion DilutionFco f~ml

?reparation Factor PF 1

3oncentration in sample (gU/L) 2.23E-02

gU/L in Sample = DSAM*VSP*CSP*DDDF*PF)/([(IVTOT/VS T*(DS+S))-DSAM]*VSAM))
gU/L in Digest = ((DSAM*VSP*CSP*DFPF)/(l(VTOT/VSUBI*(DS+S))-DSAM*VSAM))
0.02 is used as the Sample Deflection Reading for Calculating Less Than Values & Detection Level

Detection Ievel=((0.02*VSP*CSP*DPDDPPF)/([IVTOT/VSUJ*(DS+S))-DSAM]*VSAM))*(lE6 pg/g / 1000 mL/L)

U in sample gU/L= I 2.23E-02

U in 1mL 2.23E+01

DETECTION LEVEL ig/mL= 1.31 E+00

IData Entry by: (i f I Date: 06-Dec-93 i
pproved by: . Date: o \ s il 3

Form 1 Rev. 1.2 Page 1 of 1
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WHC-SD-WM-DP-057 REV 0
PLACE ANALYTICAL CARD IN BOX BELOW-DO NOT WRITE IN SPACE

Serial No Sample Pcmt D e Time Issued Priority

J 125.-5740 BE HTOLD 11- 4-93 6:58 18
Determination Method Standard Result Units Charge Code Reruns

U LA -925-10 uG ML E14157 £
Sample Size Customer 10

? ,r/00 /0 .K

Remarks, Calculations Results

OUT FOR RERUN

3qf

Analyst - 1 Analyst - 2 Analyst - 3 Analyst - 4 Analyst - 5

Hrs Hrs Hrs Hirs Hrs

Date Time Completed La N

54e00-061 A-10 -831

URANIUM LA-925-106 (B-0) LIQUIDS SAMPLE
4 -0-000-pike concentration (gU/L) CSP 5.04E-04

J1285-5740 Volume of water (mL) 4.5

X. t. D Volume of fluran (mL) 1
2270 Volume of sample (mL) VSMI 0.250

V . olume of liquid in cell VSUB 5.75
(sample + fluran + water)

Dstnt eflection (sample + fluran) DSM 0.34
WB-88807 Volume of spike (mL) VSP 0.100

A______Volume of liquid in cell (mL) VTOT 5.85
.BATES (sample + fluran + water + spike)

Vats; )efection (sample + fluran + spike) DS+S 0.64
12/02193 Oilution factor of sample DF 101

gU/L in Sample =

gU/L in Digest =

Digestion Dilution Factor of Sample DDF 1[preparation Factor PF 1

oncentration in sample (gU/L) I 2.23E-02

((DSAN*VSP*CSP*DPDDPPF)/([(VTT/VSUBf*(DS+S))-DSMI*VSM))
((DSAM*VSP*CSP*DF*PF)/([(JVTOT/VSUBI*(DS+S))-DSM1*VSAM))

0.02 is used as the Sample Deflection Reading for Calculating Less Than Values & Detection Level

Detection Level=((0.02*VSP*CSP*DPDDF*PF)/([ VTOT/VSUB*(DS+S))-DSAMl*VSAM))*(IE6 g/g / 1000 miL/L)
U in sample gU/L= 2.23E-02

U in pg/mI= 2.23E+01 |

DETECTION LEVEL pig/mL= 1.31E+00

C-)
LLU

LUL

IData Entry by: (" ( Date: 06-DeC-93

pproved by: ) Date: / =
Form 1 Rev. 1.2 ... -N. - Page 1 of 1

%-If



WHC-SD-WM-DP-057 REV 0
PLACE ANALYTICAL CARD IN BOX BELOW-DO NOT WRITE IN SPACE

Serial No Sample Point D t Time Issued Priority

J 1285.-574i BECHTOLD 0-4- .: 18
Determination Method Standard Result Units Charge Code Reruns

LA-925-1'S '5 ' M E14 7 3
Sample Size Customer ID

/ / ,i 1  i

Remarks. Calculations. Results

py0 3 3 /&.o~

OUT FOR RERUN

Analyst - 1 Analyst - 2 Analyst - 3 Analyst - 4 Analyst - 5

Hrs Hirs Hrs Hrs Hrs

Date Time Completed Lab n gr

54-6800-061 /R-10-83)

URANIUM : LA-925-106 (B-0) LIQUIDS SAMPLE

~d~ '~ S pike concentration 4g/) S . 5
J1285-5740 Volume of water (ML)4.

Volume of fluran (mL) 1

2270 Volume of sample (mL) VSAM 0.250

Reun .. Volume of liquid in cell VSUB 5.75

(sample + fluran + water)
. ..trumnt Deflection (sample + fluran) DSAM 0.36

WB-88807 Volume of spike (mL) VSP 0.100

A x.: Volume of liquid in cell (mL) VTOT 5.85

T.BATES (sample + fluran + water + spike)

..... eflection (sample + fluran + spike) DS+S 0.66

12/02/93 ]ilution factor of sample DF 101

DDF

Preparation Factor PF

'oncentration in sample (gU/L)2.35 0

gU/L in Sample = (DSAM*VSP*CSP*DPDDPPF)/([( VT0T/VSUBI*(DS+S))-DSAM1*VSAM))

gU/L in Digest = ((DSAMI*VSP*CSP*DPPF)/([(VTOT/VSUBJ*(DS+S))-DS1*VSAM))
0.02 is used as the Sample Deflection Reading for Calculating Less Than Values & Detection Level

Detection Level=((0.02*VSP*CSP*DPDD*PF)/(l TOT/VSUB *(DS+S))-DSAM]*VSAM))*(1E6 pg/g / 1000 mL/L)
U in sample gU/L= I 2.35E-02 ]IIU in pgmL= 2.35E+01 ]I

DETECTION LEVEL pg/mL= 1.3 1E+00

CD)

LUJ

Data Entry by: Date: 06-DeC-93

Approved by:1.2 Date: vz/19 Ira

Form 1 Rev. 1.2 Page 1 of 1

I3i estion Dilutio e



WHC-SD-WM-DP-057 REV 0
PLACE ANALYTICAL CARD IN BOX BELOW-DO NOT WRITE IN SPACE

Serial No Sample Point d Time Issued Priority

J 1285.-5940 BECHTOLD I 11- 4-93 8:58 18
Determination Method, Standard Result Units Charge Code Reruns

U LA-92-10 % RECOVERY E14157 1
Sample S;ego C/9V6? 3) Customer ID

? / 1006J_ 5 / - '5 _ KE13A
Remarks. Calculatons. Results

SAMPLE SPI'ED T. /763:
SPIKE ID /' /-
SPIKE VOLUME, s OUT FOR RERUN

Analyst - 1 Analyst - 2 Analyst - 3 Analyst - 4 Analyst - 5

Hrs Hrs Hrs Hrs Hrs

Date Timie Completed Lab U

/.3-)- 93. YT30o
LX 54-68O2n6i (R/iO-83)

URANIUM : LA-925-106 (B-0) SPIKE SPIKE

e . ike concentration (gU/L) CSP 5.04E-04
J1285-5940 olume of water (mL) 4.5

.9th 1.; Voume of fluran (ml) 1

227 olume of sample (mL) VSAM 0.2500
. W :i. . olume of liquid in cell VSUB 5.75

(sample + fluran + water)
u olume of spike (mL) VSP 0.1000

B-88807 Volume of liquid in cell VIOT 5.85

.,Ay.. (sample + fluran + water + spike)
T. BATES )eflection (sample + fluran) DSAM 0.38

x.. .. .eflection (sample + fluran + spike) DS+S 0.64

12/02/93 ilution factor of sample DF 102

ilution factor of spike DFS 102

5pike value (matrix) (gU/L) SV 3.8600E-02

reparation factor of sample PF 1

oncentration (gU/L) Form 1 or Form 3 (SAMPLE) gU/LI 2.2300E-02

oncentmtion (gU/L) gU/IS 2.882E-02

I. Recovery 16.9

gU/L = (DSAM*VSP*CSP*DPPF) / (((VToT/VSUB) * DS+S - SAM) * VSAM)
%Recovery = ((gU/IS - gU/L1) *(OFS / (DF * PF) / SV) * 100

% RECOVERY = 16.89

IData Entry by: Date: 06-Dec-93

Approved by: Date: i / i t /

C0

LU

Page 1 of 1Form 2 Rev. 2.1 7C.9



WHC-SD-WM-DP-057 REV 0
PLACE ANALYTICAL CARD IN BOX BELOW-DO NOT WRITE IN SP

V

ACE

54-6800-061 RO-10-83)

URANIUM : LA-925-106 (B-0) SPIKE SPIKE

e.... . ike concentration (gU/L) CSP 5.04E-04

J1285-5940 Volume of water (mL) 4.5

....... V olume of fluran (mL) 1
2270 Volume of sample (mL) VSAM 0.2500

Volume of liquid in cell VSUB 5.75

1 (sample + fluran + water)
p olume of spike (mL) VSP 0.1000

WB-88807 olume of liquid in cell VlXJT 5.85

A y (sample 4+ fluran + water + spike)
T. BATES )eflection (sample + fluran) DSAM 0.42

.P eflection (sample + fluran + spike) DS+S 0.64

12/02/93 ilution factor of sample DF 102

ilution factor of spike DFS 102

3pike value (matrix) (gU/L) SV 3.8600E-02

reparation factor of sample PF 1

1ncentration (gU/l) Form I or Form 3 (SAMPLE) gU/Li 2.2300E-02

ncentration (gU/L) gU/lS 3.737E-02

r Recovery 39.0]

gU/L = (DSAM*VSP*CSP*DFPF) / (((VTOT/VSUB) * DS+S - DSAM) * VSAM)
%Recovery = ((gU/IS - gU/Ll) (DFS / (DF * PF) / SV) * 100

% RECOVERY 39.03

IData Entry by: (t3. ( k Date: 06-Dec-93

Approved by: Date: Ia 5 i9
Form 2 Rev. 2.1 Page 1 of 1

-770

C1)
-IJ
C3

Serial No Sample Point Date Time Issued Priorrty

Determination Method Stancard Result Units Charge Code Reruns

Sample Size Customer ID

Remarks. Calculatrons Results

OUT FOR RERUN '
Analyst - 1 Analyst - 2 Analyst - 3 Analyst - 4 Analyst - 5

Hrs Hrs Hrs Hrs Hrs

Date Time Completed Lab UrI

I



WESTINGHOUSE HANFORD COMPANY

VW'HC-SD-WMA-DP-057 REV 0 222-S LABORATORY

ANALYTICAL BATCH
Lab Segment Serial No _-,- Customer ID:

Analysis: Sample Prep:

Instrument: P)> /613)k) Procedure/ Rev:

Technologist: K &( Date:

Starting Time: Temperature

Ending Time: Chemist:

Comments:

Description Lab ID Description Lab ID
1 -_'- 11

2 -y -1< ______ 12

3. - 13
41 Do /g5Jt 141

5 Sa- L 1 15
61- F.jws-gfyo 16

7 178 U18

9 19 V 1r ETTUII
10 20

Standard Primary Book No. Second Book No. Third Book No. and Final Vol. of
Type and Aliquot Vol. and Aliquot Vol. Aliquot Vol. Standard

Of Ay Q. )M9^391 1 66,,l

7'7'1L

A-6000-881 (03/92)

0



WHC-SD-WM-DP-057 REV 0
ANALY iCAL BATCH SUMMARY SHEET

METHOD: DATE START:
L A-925-10G NOVEMBER 9, 1993

PREPARED BY: DATE COMPLETE:
J.L. Slipporn NOVEMBER 22, 1993

UNITS: umLT-
SPL NAME PL YT T RESULT # RESULT # AVERAGE 2*SD PREC ACC %RE DET LIM % CT ER

STD 144B38 _ _2 103.4 4.70E+00

BLANK J1 <2?;E-O1 _ 2.27E-01

KE13A J F U .1E o2 1.97E+02 2.14E+02 2.08E+02 19.6 9.4 3.29E+01
3.29E+01
3.29E+01

KE13A J125 ~UPt<F 4 44E-01 5.41E-01 19.7 115.0
_ 3A __ J1_ _5 -1-_ _ 140.21

_________________ F _________

I, _________ -- __________

NARRATIVE:

-I - - - - ______________

O.;F CIAL PROBLEMS/METHOD VARIATIONS IN THIS BATCH
:i-T : ECIFIC PROBLEMS/VARIATIONS FOR THIS BATCH:

The results for the s!,n r-h- re in -u : L

p-~- n Cw\e--\Lp -(A..O*rO'



WHC-SD-WMRPf57 REPLACE ANALYTICAL CARD IN BOX BELOW-DO NOT WRITE IN A

Serial No Sample Point Date Time issued Priority

J ,~ -25 .-. 4 EEriHTfiLD 11- 4-93 3:47 12
Determination Method Standard Result Unts Cmarge Code Reruns

LA-925-iS % RECOVE Y E14157 C
Sample Size Customer ID

* /k a / -c-. ST L

Rema ks Ca'cla:ons Resulis

T VA 'I %Ri -3

SIKE ID/VAL N6-E 6, i
-2 j'* KL__" - W

Th~QJQ4~ OUT FOR RERUN
Anatyst- 1 Analyst 2 Analyst - 3 Analyst - 4 Analyst - 5

Hrs His Hrs His Hrs

Date Tnme Completed Lao Unit Mgr

/--az? L30

54-6800-061 (R-10-831

URANIUM LA-925-106 (B-0) LIQUIDS STANDARD

e ~4. 3pike concentration (gU/L CSP 5.04E-04
J1284-5540 Volume of water (ml) 4.5

............ . . olume of fluran (mL) 1

2089 Volume of sample (mL) VSAM 0.100

.. olume of liquid in cell VSUB 5.60

0 (sample + fluran + water)
:istI eflection (sample + fluran) DSAM 0.17

A L10620 Volume of spike (mL) VSP 0.100

.... .Volum e of liquid in cell (ml) VIT 5.70

R ACHEN (sample + fluran + water + spike) _____ 0.38
t 7eflection (sample + fluran + spike) DS+S 0.38

11/09/93 Dilution factor of sample DF 101
M~

rigestion Dilution atro aoe DDF

preparation Factor PF 1

oncentration in sample (gU/,) 3.99E-02

gU/L in Sample = ((DSAM*VSP*CSP*DF*DDPPF)/([(0T/VSUBM*(DS+S))-DSAMVSAM))
gU/L in Digest = ((DSAM*VSP*CSP*DPF)/((VT0T/VSU*(DS+S))-DSAM*VSAM))
0.02 is used as the Sample Deflection Reading for Calculating Less Than Values & Detection Level

Detection Level=((0.02*VSP*SP*DDDF*PF)/(lVMT0T/VSU~L*(DS+S))-DSAM]*VSAM))*(IE6 ig/g / 1000 mL/L)
U in sample gU/L=- 3.99E-02 i

U in pg/mL= 3.99E+01

DETECION LEVEL pg/nL= 4.70E+00

Data Entry by: - . Date: 10-Nov-93

[Approved by: I 3 Date: \\ -'Vh II
Form 1 Rev. 1.2 Page 1 of 1

773
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WHC-SD-WM-DP-0 57 REV 0
PLACE ANALYTICAL CARD IN BOX BELOW-DO NOT WRITE IN SPACE

Serial No Sample Point Date Time issued Priority

Determination Meti-od standardA Result Units Charge Code Reruns

aLA-925-106 uG/ML L14157 0
Customer ID

Remarks Ca'culalons Results

REAG'E LANK

Yt IAn-alyst -2 Analyst -.3 Analys at a

H Hrs HrS His Hrs

Date Trrme Completed Lao Unit Mgr

54-6800-061 (I -10-83)

URANIUM LA-925-106 (B-0) LIQUIDS BLANK

Sde1i Ia. Spike concentration (gU/L) CSP 4.58E-05
J1300-5640 Volume of water (mL) 4.5

Batc* D volume of fluran (mL) 1
2089 Volume of sample (mL) VSAIN 0.200

VRon Volume of liquid in cell VSUB 5.70

0 (sample + fluran + water)
trument~: Deflection (sample + fluran) DSA\f 0.02

AL-10620 Volume of spike (mL) VSP 0.100

.. olume of liquid in cell (mL) VrIT 5.80

R. ACHEN (sample + fluran + water + spike)

______ )eflection (sample + fluran + spike) DS+S 0.22
11/09/93 )ilution factor of sample DF 101Tigestion Dilution Factor of Sample DDF 1

reparation Factor PF 1

oncentration in sample (gU/L) < 2.27E-04

gU/L in Sample = ((DSAM*VSP*CSP*DPDDF*PF)/([(JVTOT/VSUBI*(DS+S))-DS1*VSAM))
gU/L in Digest = ((DSAM*VSP*CSP*DPPF)/([({VTOT/VSUB *(DS+S))-DSANI*VSAM))
0.02 is used as the Sample Deflection Reading for Calculating Less Than Values & Detection Level

Detection Level=((0.02*VSP*CSP*DPDDPPF)/([I VTOT/VSUB *(DS+S))-DSAN*VSAM))*(1E6 pg/g / 1000 mL/L)
U in sample gU/L = < 2.27E-04 ISUgin p/mL = < 2.27E-01

DETECTION LEVEL pg/mL- 2.27 E-0 1

REPORT RESULT AS A < (LESS THAN) VALUE

IDa ta Entry by: Date: 1 1-Nov-93

Approved by: z Date: - -q -3

Form 1 Rev. 1.2 Page 1 of 1



WHC-SD-WMA-DP- 057 REV 0
PLACE ANALYTICAL CARD IN BOX BELOW-DO NOT WRITE IN SPACE

Serial No Sample Point Date Time Issued Priority

7 123 f.-5740 BECHTOLD 11- 4-93 8:48 18
Determination Method, Standard lesutt Units Charge Code Reruns

LA-925-10 uG/ML E14157 0
Sample S ze Customer 10

T /c --- o a ' toKE1 3A
Remarks Calculatons Results

Analyst - I Analyst - 2 Analyst - 3 Analyst - 4 Analyst - 5

HrSrs Hs Hfs

Date Time Completed Lab Unit Mgr

U '-. '- ~ '4-6800-061 (R-10-83)

URANIUM LA-925-106 (B-0) LIQUIDS SAMPLE

a. pike concentration (gU/L) CSP 5.04E-04
J1285-5740 Volume of water (ML) 4.5

B.tC.. D .Volume of fluran (mL) 1
2089 Volume of sample (mL) VSAM 0.200

..... X":lue of liquid in cell VSUB 5.70
0 (sample + fluran + water)

triment ? Deflection (sample + fluran) DSAM 0.13
AL-10620 l olume of spike (mL) VSP 0.100

AVat s olume of liquid in cell (mL) VTOT 5.80
R. ACHEN (sample + fluran + water + spike)

........ _. ; . ... Deflection (sample + fluran + spike) DS+S 0.28
11/09/93 Dilution factor of sample DF 101

Digestion Dilution Factor of Sample DDF 1
Preparation Factor PF 10

,oncentration in sample (gU/L) I 2.14E-01

gU/L in Sample = ((DSMi*VSP*CSP*DFDDFPF)/([(lyTOT/VSUB *(DS+S))-DSAil*VSAi))
gU/L in Digest = ((DSAM*VSP*CSP*DF*PF)/(lUyT0T/VSUB*(DS+S))-DSMI*VSAM))
0.02 is used as the Sample Deflection Reading for Calculating Less Than Values & Detection Level

Detection Level=((0.02*VSP*CSP*DF*DDPPF)/([ VT0T/VSUBI*(DS+S))-DSMJI*VSM ))*( E6 g/g / 1000 mL/L)

F _ U in sample gU/L= 2.14E-01 I
U in gmI 2.14E+02

DETECTION LEVEL pg/mL= 3.29E+01

Data Entry by: Date: 11-Nov-93

pproved by: 3 0 Date:

Form 1 Rev. 1.2 Page 1 of 1

775



WHC-SD-WM-DP-057 REV 0
PLACE ANALYTICAL CARD IN BOX BELOW-DO NOT WRITE IN SPACE

Serial No Sample Point Date Time Issued Priority

J 1235.-5740 BECETOLD ii- 4-93 3:53 IR
Determination Methodr Standard Result Units Cnarge Code Reruns

V LA-925-106 uGML E14157 0
Sample Size Customer ID

/00 /o -d;1c2 ~/ d KE13A
Remarks Calculat ons. Results

>4g~) J - q46)T3 21?qi/L:

:\.Ol E-o

Analyst - 1 Analyst - 2 Analyst - 3 - 1

HrS Hrs Hrs Hirs Hrs

Date Time Completed LaO Unit Mgr

t54-6800-061 (P -10 -83a)

URANIUM : LA-925-106 (B-0) LIQUIDS SAMPLE

SeSiet h. 'pike concentration (gU/L) CSP 5.04E-04

1285-5740 volume of water (mL) 4.5

B-etch 1D ::Volume of fluran (mL)

2089 Volume of sample (mL) VSA\I 0.200

Voume of liquid in cell VSUB 5.70

0 (sample + fluran + water)
Itrumnent~ Deflection (sample + fluran) DSAM 0.12

L-10620 Volume of spike (mL) VEP 0.100

.olume of liquid in cell (mL) VTOT 5.80
R. ACHEN (sample + fluran + water + spike)

_____Deflection (sample + fluran + spike) DS+S 0.27

11/09/93 .ilution factor of sample DF 101

gU/L in Sample
gU/L in Digest =

DDF
Preparation Factor PF 10

Concentration in sample (gU/L) 1.97E-01

((DSAM*VSP*CSP*DF*DDPPF)/[( V'O1/VSUBDS+S))-DSA.Xl-VSAM))
((DSAM*VSP*CSP*DPPF)/((VTT/VSUB*(DS+S))-DSM]*VSAM))

Dlimetion Dflulition trro aoe

0.02 is used as the Sample Deflection Reading for Calculating Less Than Values & Detection Level

Detection Level=((0.02*VSP*CSP*DDDPF)/([ VTOT/VSUB *(DS+S))-DSM]*VSM))*(1E6 pg/g / 1000 mL/L)
U in sample gU/L=- 1.97E-0l

U in pg/mL= 1.97E+02

DETECTION LEVEL pg/m1= 3.29E+0 I

IData Entry by: Date: 11-Nov-93

Approved by: A-N, Date: \\ -c 1 @
Form 1 Rev. 1.2 ( Page 1 of 1

U U

I



WHC-SD-WM-DP-057 REV 0
PLACE ANALYTICAL CARD IN BOX BELOW-DO NOT WRITE IN SPACE

Serial No Sample Point Date Time Issued Priority

J 235.-5740 BECHTOLD 11- 4-93 8:53 18
Determination Method Standard Result Units Charge Code Reruns

LA-925-106 uG-/ML E14157 0
Sample Size Customer ID

'7 /6 /O P)/ KE13A
Remarks Calculat ons. Resu ts

Analyst - 1 Analyst - 2 Analyst - 3 Analyst - 4 Analyst - 5

011 'FOR RERUN
H's HrS Hrs Hrs Hrs

are , Time Completed Lab Unt Mgr

54-6800-061 (R-10-83)

URANIUM LA-925-106 (B-0) LIQUIDS SAMPLE

Seri~t fO Spike concentration (gU/L) CSP 5.04E-04
J1285-5740 tolume of water (mL) 4.5

B ID Volume of fluran (mL) 1
2089 Volume of sample (mL) VSAM 0.200

No. olume of liquid in cell VSUB 5.70
0 J (sample + fluran + water)

D eflection (sample + fluran) DSAM 0.13
L-10620 Volume of spike (mL) VSP 0.100

A 4,_____ Volume of liquid in cell (mL) VIOT 5.80
R. ACHEN (sample + fluran + water + spike)

______ Deflection (sample + fluran + spike) DS+S 0.28
11/09/93 Dilution factor of sample DF 101

gU/L in Sample =

gU/L in Digest =

)igestion Dilution Factor of Sample DDF 1

Preparation Factor PF 10

akncentration in sample (gU/L) 2.14E-01

((DSAM*VSP*CSP*DPDDF*PF)/([(VTOT/VSUB *(DS+S))-DSAM]*VSAM))
((DSAM*VSP*CSP*DF*PF)/([(IVTOT/VSUB *(DS+S))-DSAMl*VSAM))

0.02 is used as the Sample Deflection Reading for Calculating Less Than Values & Detection Level

Detection Level=((0.02*VSP*CSP*DPDDPPF)/(VTOT/VSUB *(DS+S))-DSAMJ*VSAM))*(1E6 g/g / 1000 mL/L)
U in sample gU/L- 2.14E-01 I

U in pg/mL= 2.14E+02

DETECTION LEVEL pg/mL- 3.29 E+O I

Data Entry by: , ' Date: 11-Nov-93

IApproved by: _,, p Date: iI -q ? 'I
Form 1 Rev. 1.2 77 Page 1 of 1



WHC-SD-WM-DP-0 57 REV 0
PLACE ANALYTICAL CARD IN BOX BELOW-DO NOT WRITE IN SPACE

(

URANIUM : LA-925-106 (B-0) SPIKE SPIKE

SerdI Nt. 3pike concentration (gU/L) CSP 5.04E-04

1285-5940 Volume of water (mL) 4.5

Ba 4h V olume of fluran (mL) 1

2089 Volume of sample (mL) VSAM 0.1000

Rerut No, Volume of liquid in cell VSUB 5.60

0 (sample + fluran + water)

.~strumeri V olume of spike (mL) VSP 0.1000

L-10620 Volume of liquid in cell VTOT 5.70

.y (sample + fluran + water + spike)

R ACHEN )eflection (sample + fluran) . DSM 0.2

. . ... eflection (sample + fluran + spike) DS+S 0.35

11/09/93 ilution factor of sample DF 102

)ilution factor of spike DFS 102

3pike value (matrix) (gU/L) SV 3.8600E-02

reparation factor of sample PF 10

oncentration (gU/L) Form I or Form 3 (SAMPLE) gU/LI 2.1400E-01

oncentration (gU/L) gul/IS 6.580E-01

r Recovery 115.0

gU/L = (DSAMI*VSP*CSP*DPPF) / (((VToT/VSUB) * PS+S - DSA) * VSAM)
%Recovery = ((gU/IS - gU/LI) (DFS / (DF * PF) / SV) * 100

%RECOVERY = 115.03

IData Entry by: P 7,/-.* Date: 15-Nov-93

Approved by: 2 . ate: _JL -

Senal No Sample Point Date TieIse

Time isud PriorityS1285.-'5':4 BEHCHTI LD 11- 4-90 0:8 1
Determination Method Standard Result Units Charge Code Reruns

LA-95-18 %REC(DVEIRY E14157

Sample Size Customer ID

Remarks. Ca lcwlaons Results

'2T" T" T'7 - r~ ISA ML S KE D ID

SPIKE VOLUME-

1\\5 .0 0

_ _ _ 
M ITFOR RERUN

Analyst - 1 Analyst - 2 Analyst - 3 Analyst - 4 Analyst - 5

Hrs Hrs Hrs Hrs Hrs

Date , Time Completed Lab Unt Mgr

/C)0006 CR 1Z- n

Page 1 of 1Form 2 Rev. 2.1 Q)



WHC-SD-WM-DP-057 REV 0PLACE ANALYTICAL CARD IN BOX BELOW-DO NOT WRITE IN SPACE

URANIUM LA-925-106 (B-0) SPIKE Jj SPIKE

N 'pike concentration (gU/L) CSP 5.04E-04
J1285-5940 rolume of water (mL) 4.5

.BaDh. 1 r olume of fluran (mL) 1

2089 rolume of sample (mL) VSAM 0.1000
R olume of liquid in cell VSUB 5.60

0 (sample + fluran + water)
m olume of spike (mL) VSP 0.1000

AL-10620 olume of liquid in cell VTOT 5.70
.ayt (sample + fluran + water + spike)

R ACHEN Deflection (sample + fluran) DSAM 0.21

x )eflection (sample + fluran + spike) DS+S 0.35
11/09/93 )ilution factor of sample DF 102

)ilution factor of spike DFS 102
)pike value (matrix) (gU/L) SV 3.8600E-02
reparation factor of sample PF 10
oncentration. (gU/L) Form I or Form 3 (SAMPLE) gU/LI 1.9700E-01
oncentration (gU/L) gU/S 7.382E-01

r. Recovery 140.2

gU/L = (DSAM*VSP*CSP*DF*PF) / (((V[oT/VSUB) * DS+S - DSAN) VSAI)
%Recovery = ((gU/LS - gU/LI) (DFS / (DF * PF) / SV) * 100

% RECOVERY 140.20

fData Entry by: ().J Date: 15-Nov-93

Approved by: Date: I1 -I M -

Serial No Sample Point Date Time Issued Priority

J 128 5.5 B BECHTO). 11- 4-93 8:58 10
Determnatnon Method, Standard Result Units Charge Code Reruns

S,LA-925-106 % RECOVERY E14157 0
Sampre 'Size .Customer ID

Remarks. Calculatons Results

SAMPLE PIK ETD *D
SPIKE ID ' /
SPIKE VOLUME-./ t 3

- P Jlc \ - --.D -/ a" I 0 1- -q

0.24/o

Analyst - 1 Analyst - 2 Analyst - 3 Analyst . 4 Analyst - 5

Hrs Hrs Hrsr

Date Time Completed Lab Unit Mgr

/ I13 /j 6o .C

54-6800-061 (R-1O-831

Page 1 of 1Form 2 Rev. 2.1 V,/



WHC-SD-WM-DP-057 RE
WESTINGHOUSE HANFORD COMPANY

V 0 222-S LABORATORY

ANALYTICAL BATCH
Lab Segment Serial No.

uY[985 Ics'
Customer 10:

Instrument:

Technologist: 41torA

Starting Time: 1 (, )

Sample Prep:

Procedure/ Rev:

Date: 1

Temperature eq -, )

Ending Time: ' Chemist: ~-

Comments: O /

Description Lab 10 Description Lab 1D

INTTIAL LMCS CHECK STD 11 ,
2 REAGENT BLANK 31(p _ __ ___) 12____TIP

4 -- 7 14

6 IT ogL,, 59 e 16
7 17

10Iw7s7 20

Standard Primary Book No. Second Book No. Third Book No. and Final Vol. of
Type and Aliquot Vol. and Aliquot Vol. Aliquot Vol. Standard

UCIt -~ 
___________________

__7tu___________

9

m

Anal I is:-

I

I



WVHC-SD-WM-4P-57 AEVANALYTICAL BATCH SUMMARY SHEET- R
METHOD: DATE START:

LA-925-106 DECEMBER 16, 1993
PREPARED BY: DATE COMPLETE:

S.L. FITZGERALD DECEMBER 17, 1993

UNITS: ug/mL
SPL NAME SPL ID ANALYTE RESULT #1 RESULT #2 RESULT #3 AVERAGE 2*SD PREC ACCU %REC DET LIM % CT ER

STD 144838 J1301 U 3.62E-02 93.8 3.29E+00

BLANK J1302 U <3.57E+00 1 3.57E+00

KE20B J1286 U 5.88E+01 5.56E+01 5.56E+01 5.67E+01 3.70E+00 6.5 3.27E+00
..- ,_ _3. 27E-+00

3.27E+00

KE20B J1286 U/SPIKE 75 10.7 71
_____ _____79___

KE20D J1287 U 6.20E+01 6.20E+01 6.52E+01 6.31E+01 3.70E+00 5.9 3.26E+00
3.26E+00

________3.26E+00

KE20D J1287 U/SPIKE 199 11.1 210
188

NARRATIVE: NO SPECIAL PROBLEMS/METHOD VARIATIONS IN THIS BATCH
LIST SPECIFIC PROBLEMS/VARIATIONS FOR THIS BATCH:

Standard results are reported as gU/L

Ice.
exC7, e - - 1,-l-

781

0



VHC-SD-WM-DP-057 fEV O
PLACE ANALYTICAL CARD IN BOX BELOW-DO NOT WRITE IN SPA

Ser-al No Sample Point Datei Time issued Priority

J 101.-5540 EECHTOD ' 11- 8-93 8: 47 18
Deteimsnation Method Standard Result Units Charge Code Reruns

U LA-925-106 % RECOVEFRY E14157 2
Sample Size Customer tO
- / -9 -- o -7./C . D

Remarks. Calculalons. Results

S TD# J I EUT > 2 .
STD VAL$I,& %REC 3,

SPIKE ID/VAL Z /
SPIKE VOL,

Analyst - 1 Analyst - 2 Analyst - 3 Analyst - 4 Analyst - 5

Hrs His His Hrs His

Date Tee Completed Lab t Mgr

54-6800-061 (R-10-831

URANIUM LA-925-106 (B-0) LIQUIDS STANDARD

$~w~I 3.pike concentration (gU/L) CP5.04E-04
J1301-5540 Volume of water (mL) 4.5

.. V 10 'olume of fluran (mL) 1

2392 Volume of sample (mL) VSAM 0.100

M;, Volume of liquid in cell VSUB 5.60
2 (sample + fluran + water)

Deflection (sample + fluran) DSAM 0.22
WB88807 Volume of spike (mL) VSP 0.100

Volume of liquid in cell (ml) VIOT 5.70
T BATES (sample + flumn + water + spike)

f _ _ lection (sample + fluran + spike) DS+S 0.52

12/16/93 filution factor of sample DF 101

gU/L in Sample =
gU/L in Digest =

)igestion Dilution Factor of Sample DDF 1

reparation Factor PF 1

[oncentration in sample (gU/L) 3.62E-02

((DSAM*VSP*CSP*DF*DDPPF)/([(YTT/VSUB*(DS+S))-DSAM*VSAM))
((DSAM*VSP*CSP*DF*PF)/(l(OT/VSUBL*(DS+S))-DSAM*VSAM))

0.02 is used as the Sample Deflection Reading for Calculating Less Than Values & Detection Level

Detection Level=((0.02*VSP*CSP*DPDDPPF)/([IVTOT/VSUIB*(DS+S))-DSAM*VSAM))* E6 g/g / 1000 mL/L)
U in sample gU/L= .62E-02 I

U in pg/mL- 3.62E+01 I

DETECTION LEVEL pg/mL= 3.29E+O0

IData Entry by: 4 , Date: 1 6-Dec-93

Approved by: Date: / -e C -T 3
Form 1 Rev. 1.2 Page 1 of 1



WHC-SD-WM-DP-057 REV 0
PLACE ANALYTICAL CARD IN BOX BELOW-DO NOT WRITE IN SPACE

Seral No Sample Point r Time issued Priority

*J 1802.- -5640 BECHTOLD. - 11- 8-93 8:50 13
oeerminaton Method.Slandard Result Unts Charge Code Reruns

LA-925- 106 uG iL E14157 2
Customer 10Sample Size 
C L D

? z o-./m E BLK
Remarks. Calculaltons Resulls

REAGEN TLANK 

/~00

Analyst -1 Analyst -2 Analyst -3 Analyst - 4Anys-5

Hrs His Hrs Mrs Hrs

Date Time Completed Lab i Mgq

54-6800-061 (R-10-83)

URANIUM LA-925-106 (B-0) LIQUIDS [ BLANK

i~W N>. ~3pike concentration (gU/L) (P50E0
1302-5640 Volume of water (ml) 4.5

.1....56t0 Volume of fluran (mL) 1

2392 Volume of sample (ml) VSAM 0.100
Volume of liquid in cell VSUB 5.60

2 (sample + fluran + water)
i "eflection (sample + fluran) DSAM 0

WB88807 Volume of spike (mL) VSP 0.100

Volume of liquid in cell (ml) VrOT 5.70

T BATES (sample + fluran + water + spike)

_eflection (sample + fluran + spike) DS+S 0.3
12/16/93 ilution factor of sample DF 101

Digestion Dilution Factor of Sample DDF 1

Preparation Factor PF 1

)rncentration in sample (gU/L) < 3.57E-03

gU/L in Sample = ((DSAM*VSP*CSP*DFDDFPF)/([(IVTOT/VSUB*(DS+S))-DSAMI*VSAM))
gU/L in Digest = ((DSAM*VSP*CSP*DPPF)/([(fVTOT/VS"l*(DS+S))-DSAM*VSAM))
0.02 is used as the Sample Deflection Reading for Calculating Less Than Values & Detection Level

Detection Level=((0.02*VSP*CSP*DF*DDF*PF)/(llVTT/VSUBJ*(DS+S))-DSAMVSAM))*(EB pg/g / 1000 mL/L)
U in sample gU/L = < 3.57E-03 ]

U in pg/mL = < 3.57E+00 |

DETECTION LEVEL pg/mL= 3.57E+00
REPQT,R WT AS AI< (LESS THAN) VALUE

Data Entry by: Date: 16-Dec-93

Approved by: Date: 1-'- PC6 - E
Form 1 Rev. 1.2 Page 1 of 1



WHC-SD-WM-DP-057 REV 0
PLACE ANALYTICAL CARD IN BOX BELOW-DO NOT WRITE IN SPACE

Seral No. Sample Point ETime issued Priority

J 1286.-5740 BECHTOLD 11- 4-93 8:58 18

Determination Method, Standard Result Unts Charge Code Reruns

U LA-925-106 uG/ML E14157 4

Sample S te 
Customer ID

oo - 16 -- -?dffKE0
Remarks. Calcwiatlons yesulls

Analyst - I Analyst - 2 Analyst - 3 Analyst 4 Analyst - S

Hrs Hrs Hrs Hrs Hrs

Crte -Tme Completed Lab 1 Ma,

7 / 0 (25A-6800-061 tR-10-831

URANIUM LA-925-106 (B-0) LIQUIDS SAMPLE

_pike concentration(gU/L) (P 5.04E-04
J1286-5740 Volume of water (ml) 4.5

Volume of fluran (mL) 1

2392 Volume of sample (ml) VSAM 0.100

FM~ Volume of liquid in cell VSUB 5.60

2 (sample + fluran + water)
Deflection (sample + fluran) DSAM 0.36

WB88807 Volume of spike (mL) VSP 0.100

Volume of liquid in cell (ml) 'VITT 5.70

T BATES (sample + fluran + water + spike)

Deflection (sample + fluran + spike) DS+S 0.66
12/16/93 Dilution factor of sample DF 101

gU/L in Sample =
gU/L in Digest =

DDFL+
eparaLion Factor PF 1

'ancentraLion in sample (gU/L) 5.88E-02

((DSAM*VSP*CSP*DPDDF*PF)/(l(IVTT/VSUB*(DS+S))-DSAM*VSAM))
((DSAM*VSP*CSP*DF*PF)/(l(VTOT/VSUB *(DS+S))-DSAM*VSAM))

0.02 is used as the Sample Deflection Reading for Calculating Less Than Values & Detection Level

Detection evel=((0.02*VSP*CSP*DF*DDPPF)/([VTOT/VSU *(DS+S))-DSAMl*VSAM))*( IE6 g/g / 1000 mL/L)

U in sample gU/I 5.88E-02 |
U in pg/mL= 5.88E+01

DETECTION LEVEL pg/mL= 3.27E+00

Data Entry by: Date: 16-Dec-93

IApproved by: "" Date: I-7--C -

Form 1 Rev. 1.2 Page 1 of 1

91-3-2

1i estion Dilution e



WHC-SD-WM-DP-057 REV 0
PLACE ANALYTICAL CARD IN BOX BELOW-DO NOT WRITE IN SPACE

Serial No Sample Point Time Issued Priorty

J 1286.-5740 BECHTOLD 4-93 8:53 18
Determination Metnod Standard Result UnIts Charge Code Reruns

U LA-925-106 uG/11L E14157 6
Sanple Stze Customer 10

Remarks. Ca'cwat RS. s t

Analyst - 1 Analyst - 2 Analyst - 3 Analyst - 4 Analyst - 5

H s HrS Mrs Mrs

Date Tme Com-reted La , Mo

URANIUM: LA-925-106 (B-0) LIQUIDS SAMPLE

.......... Spike concentration (gU/L) CSP 5.04E-04

J1286-5740 Volume of water (mL) 4.5

.... .Volum e of fluran (m l) 1

2392 Volume of sample (mL) VSAM 0.100

Volume of liquid in cell VSUB 5.60

2 J(sample + fluran + water)

_________nt Deflection (sample + fluran) DSAM 0.34

B88807 Volume of spike (mL) VSP 0.100

......... 'olume of liquid in cell (ml) VroT 5.70

BATES (sample + fluran + water + spike)
.eflection (sample + fluran + spike) DS+S 0.64

12/1 6/93 ilution factor of sample DF 101

i estn flitionF~rfr es iml DDFRg p
reparation Factor PF

oncentration in sample (gU/L) 5.56E-02

gU/L in Sample = ((DSAM*VSP*CSP*D*DDF*PF)/([(IVTT/VU*(DS+S))-DSAMt*VSAM))
gU/L in Digest = ((DSAM*VSP*CSP*DFPF)/((VTOT/VSU*(DS+S))-DSAM*VSAM))
0.02 is used as the Sample Deflection Reading for Calculating Less Than Values & Detection Level

Detection Level=((0.02*VSP*CSP*DPDDPPF)/([ VTOT/VSUBP(DS+S))-DSAMI*VSAM))*(E6 p g/g / 1000 mL/L)

U in sample gU/L= 5.56E-02 I
U in pg/mL- 5.56E+01

DETECTION LEVEL pg/mL- 3.27E+00

Data Entry by: i Date: 16-Dec-93

1,Approved by: Date: /I-Oe ( - 7
Form 1 Rev. 1.2 - Page 1 of 1

785

0
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WHC-SD-WM-DP-057 REV 0PLACE ANALYTICAL CARD IN BOX BELOW-DO NOT WRITE IN SPACE

Sert N SaplePon ~ aC~.Time Issued Priority$erial NO. ample Point 4E
j 1236.-5'740 BECHTOLD 11- 4-93 1 :53 
Oeterminaton Method, Standard Result Units Charge Code Reruns

LA-925-106 uG/,1L E14157
Sample Size Customer ID

;7 /Oc) - /0 O E0

Remarlks. Calculatlons. Results

KnalySt -I Analyst - 2 Analyst -3 Analyst -4 Analyst -

Hrs Hrs Hrs Hrs Hrs

DaTe Time Completed Lu , Mgr

54-6800-061 (R-10-83)

URANIUM LA-925-106 (B-0) LIQUIDS SAMPLE

.$... N. pike concentration (gU/L) CSP 5.04E-04

J1286-5740 volume of water (mL) 4.5
Batch lD Volume of fluran (mL) 1

2392 Volume of sample (il) VSAM 0.100
Volume of liquid in cell VSUB 5.60

2 (sample + fluran + water) __ _ _ _ 0.34
#i i ~ Deflection (smple + fluran) DSAM 0.34

WB88807 Volume of spike (ML) VSP 0.100
Volume of liquid in cell (mL) V[JT 5.70

T BATES (sample + fluran + water + spike)
X _Deflection (sample + fluran + spike) DS+S 0.64
12/16/93 Dilution factor of sample DF 101

Digestion Dilution Factor of Sample DDF 1

Preparation Factor PF j 1

oncentration in sample (gU/L) 5.56E-02

gU/L in Sample = ((DSAM*VSP*CSP*DF*DDPPF)7(lWYTT/VSUB*(DS+S))-DSAM*VSAM))
gU/L in Digest = ((DSAM*VSP*CSP*DPPF)/((V0T/VSUBL*(DS+S))-DSAMVSAM))
0.02 is used as the Sample Deflection Reading for Calculating Less Than Values & Detection Level

Detection Level=((0.02*VSP*CSP*DF*DDF*PF)/(I [rOT/VSUB*(DS+S))-DSAM*VSAM))*(IE6 pg/g / 1000 mL/L)
U in sample gU/L=- 5.56E-02 I

U in pg/mL= 5.56E+O1

DETECTION LEVEL pg/mL-- 3.27E+00

Data Entry by: Date: 16-Dec-93

Approved by: Date: /7fPe - 93
Form 1 Rev. 1.2 Page 1 of 1



VIHqCSD..WM..DPO 57 REV 0
PLACE ANALYTICAL CARD IN BOX BELOW-DO NOT WRITE IN SPACE

Serial No Sample Point are Time Issued Priority

J 1286.-5940 BEECHTOLD 11- 4-93 3:58 18
Determination Method,Standard Result Unis Charge Code Reruns

J,7LA-925-106 % REQOVERY E14157
Sample S Customer ID

/pp) &MOSDKE2OB
Remarks. Calculations, Results

-AIMPLE 2PT TD U/z 
sPIKE I'
SPIKE VOLUME

Analyst - 1 Analyst - 2 Analyst - 3 Analyst - 4 Analyst - 5

Hrs Hrs Hrs His Hirs

Dare Time Completed Lab it M9

54-6800-061 (R-10-831

URANIUM LA-925-106 (B-0) SPIKE SPIKE

ipike concentration (gU/L) CSP 5.04E-04

J1286-5940 olume of water (mL) 4.5

N olume of fluran (mL) 1
2392 ohume of sample (mL) VSAM 0.0500

r N olume of liquid in cell VSUD 5.55
3 (sample + flumn + water)

Volume of spike (ml) VSP 0.1000
B88807 olume of liquid in cell VIOT 5.65

s (sample + fluran + water + spike)
T BATES flection (sample + fluran) DSAM 0.26

)..ection (sample + fluran + spike) DS+S 0.56

12/16/93 ilution factor of sample DF 102

ilution factor of spike DFS 102

5pike value (matrix) (gU/L) SV 3.8600E-02

reparation factor of sample PF 1
oncentration (gU/L) Form 1 or Form 3 (SAMPIE) gU/L 5.8800E-02

:neentration (gU/L) gU/IS 8.621E-02

% Recovery 71.0

gU/L = (DSAM*VSP*CP*DF*PF) / (((VTOT/VSU) * DSS - DSAM) * VSAM)

%Reovery = ((gU/IS - gU/L) * (DFS / (DF * PF) / SV) * 100

% RECOVERY = 71.00

IData Entry by: Q-- Date: 16-Dec-93

Approved by: Date: O- C - 7
Form 2 Rev. 2.1 Page 1 of 1

177



W HC-SD-WM4A-DP-0
57 REV 0

PLACE ANALYTICAL CARD IN BOX BELOW-DO NOT WRITE IN SPACE

Serial No. Sample Point Time Issued Priority
Uid-lU 1 I-iyL Li-u u--!h I : I I!

K

Delermsnation MelhodStandard Result Units Charge Code Reruns

U LA-925-106 1 % RECOVERY E14157 4
Sample e Customer 10

> -- c 0 KE20B
Remarks, Calculauions. Results

SAMPLE S 4 ,
SPIKE ID ~
SPIKE VOLUP

Analyst - I Analyst - 2 Analyst - 3 Analyst - 4 Analyst - 5

Hrs Hrs Hrs Hirs His

Date Time Completed Lab I Mgr

/ "j 9- // e> _ _ _ _ _I

54-6800.061 (R-10-83)

URANIUM : LA-925-106 (B-0) SPIKE SPIKE

1s'x Q. w ike concentration (gU/L) CSP 5.04E-04

J1286-5940 olume of water (mL) 4.5

lM1 lolume of fluran (mL)1

2392 olume of sample (mL) VSAM 0.0500

olume of liquid in cell VSUB 5.55

3 (sample + flumn + water)
h* t olume of spike (mL) ySP 0.1000

WB88807 lolume of liquid in cell VIOT 5.65

. (sample + fluran + water + spike)

T BATES )eflection (sample + fluran) DSAM 0.26

b. )efiction (sample + fluran + spike) DS+S 0.56

12/16/93 ilution factor of sample DF 102

)ilution factor of spike DFS 102

3pike value (matrix) (gU/L) SV 3.8600E-02

reparation factor of sample PF 1

oncentration (gU/L) Form I or Form 3 (SAMPLE) gU/LU 5.5600E-02

oncentration (gU/L) gU/lS 8.621E-02

. Recovery :_

gU/L = (DSAM*VSP*CSP*DF*PF) / (((VIUT/VSUB) " DS+S - DSAM) * VSAM)

%Recovery = ((gU/IS - gU/L1) * (DFS / (DF PF) / SV) 100

% RECOVERY = 79.29

Data Entry by: f - -- Date: 16-Dec-93

Approved by: Date: en . - '

Form 2 Rev. 2.1

7S8

J 1286.-59401 BECHTOLD

14 -

Page 1 or I

11- 4-93 8:58 18



WHC-SD-WM-DP-057 REV 0PLACE ANALYTICAL CARD IN BOX BELOW-DO NOT WRITE IN SPACE

54-6800-051 (R-10-83)

URANIUM LA-925-106 (B-0) LIQUIDS SAMPLE

a N6. ;pike concentration (gU/L) CSP 5.04E-04
J1287-5740 Volume of water (mL) 4.5

* S Batdi iD Volume of fluran (ML) 1
2392 Volume of sample (mL) VSAM 0.100

Volume of liquid in cell VSUB 5.60

2 (sample + fluran + water)
k$t n Deflection (sample + fluran) DSAM 0.38

B88807 Volume of spike (mL.) VSP 0.100
Anyt~ Volume of liquid in cell (ml) VIOT 5.70

T BATES (sample + fluran + water + spike)

= qtR flection (sample + fluran + spike) DS+S 0.68
12/16/93 ilution factor of sample DF 101

gU/L in
gU/L in

Sample =
Digest =

Digestion Dilution Factor of Sample DDF 1

reparation Factor PF 1
ncentration in sample (gU/0) 6.20E-02

((DSAM*VSP*CSP*DFDDF*PF)/([(IVTOT/VSUBJ*(DS+S))-DSAMI*VSAM))
((DSAM*VSP*CSP*DFPF)/([(lTT/VU*(DS+S))-DSAMI*VSAM))

0.02 is used as the Sample Deflection Reading for Calculating Less Than Values & Detection Level
Detection Level=((0.02*VSP*CSP*DFDDPPF)/([IVTT/VSUB *(DS+S))-DSAM*VSAM))*(IE6 ig/g / 1000 mL/L)

U in sample gU/L= I 6.20E-02 I
U in pg/mL= I 6.20E+01 1

DETEC'ION LEVEL pg/iL= 3.26E+00

Serial No. Sample Point r re" - Time Issued Priority

J 1237.-5740 BECHTOLD 11- 4-93 6:59 13
Determination Method Standard Result Units Charge Code Reruns

LA-925-106 uG/IL p14157 4
Sample Size Customer ID

? /00 - w/ -'9. - K E'20D
Remarks Calciulat on.s uts

Analyst - 1 Analyst - 2 Analyst - 3 Analyst - 4 Analyst - 5

Hirs Hrs Mrs Hrs Hrs

Time Completed

IData Entry by: N Date: 16-Dec-93
pproved by: Date: '-> C--d

Form 1 Rev. 1.2 Page 1 of 1

Date
L-a nf Mr



WHC-SD-WM- Q7 REPLACE ANALYTICAL CARD IN BOX BELOW-DO NOT WRITE I P EV 0
Serial No Sample Point .- Time Issued Priority

Determination Method Standard Resu t Units Charge Code Reruns

Sample Size Customer 10

Remarks Ca'cuiat;ons Results

Analyst - 1 Araalyst - 2 Analyst - 3 Analyst - 4 Analyst - 5

Hrs Hrs Hrs Hrs His

Date Tinie Completed Lat i Mgr

URANIUM LA-925-106 (B-0) LIQUIDS SAMPLE

l Nc. S pike concentration (gU/L) CSP 5.04E-04

J1287-5740 Volume of water (mL) 4.5

.... .. Volume of fluran (ml) 1
2392 Volume of sample (ml) VSAM 0.100

Rsn N. Volume of liquid in cell VSUB 5.60

2 (sample + fluran + water)
________ De flection (sample + fluran) DSAM 0.38

WB88807 Volume of spike (mL) VSP 0.100

. Volume of liquid in cell (ml) VflT 5.70

BATES (sample + fluran + water + spike)
. ... .eflection (sample + fluran + spike) DS+S 0.68

12/16/93 Dilution factor of sample DF 101

Digestion Dilution Factor of Sample DDF 1

Preparation Factor PF [ 1

oncentration in sample (gUl) 6.20E-02

gU/L in Sample = ((DSAM*VSP*CSP*D*DD*PF)/([(IVT0T/VSUB*(DS+S))-DSAiVSAM))
gU/L in Digest = ((DSAM*VSP*CSP*DPPF)/([(VTOT/VSU(DS+S))-DSAN*VSAM))
0.02 is used as the Sample Deflection Reading for Calculating Less Than Values & Detection Level

Detection Level=((0.02*VSP*CSP*DPDDPPF)/([IVTOT/VSUB*(DS+S))-DSAM]*VSAM))*(IE6 pg/g / 1000 mL/L)
U in sample gU/L= 6.20E-02

U in pa/mL= 6.20E+01

DETECTION LEVEL pg/mL= 3.26E+00

Data Entry by: Date: 1 6-Dec-93

Approved by: . Date: /- - '?J

Form 1 Rev. 1.2 Page 1 of 1

70



W-HC-SE~q~qO 5 RE*
PLACE ANALYTICAL CARD IN BOX BELOW-DO NOT W I 57 REV 

Serial No Sample Point D Time issued Priority

Determinatin Metod Standard Result Unts Charge Code Reruns

Sample S ze 
Customer ID

Rem 5 RAu )

/06' (7 UIt

Analyst -1 Analyst - 2

HrS Hrs

Dat T rye Completed

-7o
Analyst - 3 Analyst - 4 Analyst - 5

Hrs Hrs Hrs

L a U n it M g6

URANIUM LA-925-106 (B-0) LIQUIDS Ii SAMPLE

: S spike concentration (gU/L) CSP 5.04E-04

1287-5740 Volume of water (mL) 4.5

. . . . .. . . V o l u m e o f f l u r a n ( m l ) 1
2392 Volume of sample (mL) VSAM 0.100

Volume of liquid in cell VSUB 5.60

2 (sample + fluran + water)
Dstvtrm:nt eflection (sample + fluran) DSAM 0.4

B88807 Volume of spike (ml) VSP 0.100

...... _ Volum e of liquid in cell (m L) V 'hT 5.70
T BATES (sample + fluran + water + spike)

.,,, ... _ _ .._ . .. ._ . D fle c t io n (s a m p le + flu ra n + s p ik e ) D S + S 0 .7

12/16/93 Oilution factor of sample DF 101

Digestion Dilution Factor of Sample DDF

Preparation Factor PF

Concentration in sample (gU/) 6.52E-02

gU/L in Sample = ((DSAM*VSP*CSP*DF*DDPF)/[(lVTOT/VSUB*(DS AD*VSAM))

gU/L in Digest = ((DSAM*VSP*CSP*DF*PF)/([(IVTT/VSUB*(DS+S))-DSANi*VSAM))
0.02 is used as the Sample Deflection Reading for Calculating Less Than Values & Detection level

Detection Level=((0.02*VSP*CSP*DF*DDF*PF)/([VTT/VSUB(*(DS+S))-DSAM *VSA.M))*(1E6 pg/g / 1000 mL/L)

U in sample gU/L= 6.52E-02
U in p/mL= 6.52E+01

DETECTION LEVEL pg/mL= 3.26E+00

IData Entry by: Date: 16-DeC-93

Approved by: Date: -> 01 -7 

Form 1 Rev. 1.2 Page 1 of 1

731

1



W HC-SD-WM-DP-05 7 REV 0PLACE ANALYTICAL CARD IN BOX BELOW-DO NOT WRITE IN SPACE

11 54-6800-061 (R-10-83)

URANIUM LA-925-106 (B-0) SPIKE SPIKE

SO*p N bike concentration (gU/L) CP 5.04E-04

1287-5940 Volume of water (mL) 4.5

Bah V olume of fluran (ml)1

2392 Volume of sample (ml) VSAM 0.0500

Renus N. Volume of liquid in cell VSUB 5.55

3 _ (sample + fluran + water)
a Uime /olume of spike (ml) VSP 0.1000

B88807 olume of liquid in cell VIOT 5.65

An: yst (sample + flumn + water + spike)

BATES )eflection (sample + fluran) DSAM 0.32

Sflection (sample + fluran + spike) DS+S 0.54

12/16/93 ilution factor of sample DF 102

ilution factor of spike DFS 102

5pike value (matrix) (gU/L) SV- 3.8600E-02

reparation factor of sample PF 1

:ncentmtion (gU/L) Form I or Form 3 (SAMPLE) gU/LU 6.2000E-02

ncentration (gU/L) gU/IS 1.432E-01

, Recovery 210.4

gU/L = (DSAM*VSP*SP*DF*PF) / (((VOT/VSUB) I DS+S - DSAM) *vSAM)

%Recovery ((gU/LS - gU/L) (DFS /(DF PF) /SV) 100

% RECOVERY = 210.41

Data Entry by: g' Date: 1 6-Dec-93

Approved by: Date: - eIG '~

Form 2 Rev. 2.1 Page 1 of 1

E' qJAE

Serial No Sample Point eTime Issued Priority

Determination Method, Standard Result Units Charge Code Reruns

Sample Sie Customer ID

)& / ivsJ 9
Remarks Calcwla!ons Results

ys - 1 Analyst - 2 Analyst - 3 Analyst - 4 Analyst -

HrS Hrs Hrs His His

ale Time Completed Lab U *t Mg

- //! -6?- 'c)~ _ _ _ _ _ _ _ _ _

I

'i



WHC~SD..W~A..DPO57 REV 0

WHC-SD-WM-DP-057RE0
PLACE ANALYTICAL CARD IN BOX BELOW-DO NOT WRITE IN SPACE

Serial No Sample Point j )ate Time Issued Priority

Determination Method Standard Result Units Charge Code Reruns

Sample Size Customer ID

ll) / C

Remarks CalcUfalions Results

Analyst - 1 Analyst - 2 Analyst - 3 Analyst - 4 Analyst - 5

Hrs Hrs Hrs Hrs Hrs

Date Time Completed Lab I Mgr

54-6800-061 R -10-83)

URANIUM LA-925-106 (B-0) SPIKE SPIKE

; N. 'pike concentration (gU/L) CSP 5.04E-04

1287-5940 rolume of water (ml) 4.5

t j olume of fluran (ml) 1
2392 rolume of sample (mL) VSAM 0.0500

RarUi N. rolume of liquid in cell VSUB 5.55
3 (sample + fluran + water)

ntun#~ e t olume of spike (ml) VSP 0.1000
B88807 Volume of liquid in cell VIOT 5.65

.y (sample + flumn + water + spike)

BATES )eflection (sample + fluran) DSAM 0.3
.eflection (sample + fluran + spike) DS+S 0.52

12/16/93 ilution factor of sample DF 102
ilution factor of spike DFS 102

ike value (matrix) (gU/1) SV 3.8600E-02
reparation factor of sample PF 1
oncentration (gU/L) Form 1 or Form 3 (SAMPLE) gU/U 6.2000E-02

:ncentration (gU/L) gU/lS 1.345E-01

P. Recsvery 187.81

gU/L = (DSAM'VSP*CSP*DF*PF) / (((VIOT/VSUB) * DS+S - DSAM) VSAM)
%Recovery ((gU/IS - gU/LI) * (DFS / (DF * PF) / SV) 100

% RECOVERY = 187.76

IlData Entry by: Date: 16-Dec-93

Approved by: // Date: 1-- b C - 2
Form 2 Rev. 2.1

733
Page 1 of 1



WESTINGHOUSE HANFORD COMPANY 9-

WHC-SD-WM-DP-057 REV 0 222-S LABORATORY
ANALYTICAL BATCH -72 ('7

IW egment Serial No. Customer ID:

Analysis: Sample Prep:

Instrument: Procedure/ Rev: -

Technologist: Date: 173

Starting Time: Temperature 2306-2

Ending Time: Chemist:

Comments: -2,

n rwrrltlv /,u Y/7zE RNn 6qTE _

:~-fY1 /t- FA,+ni

Description Lab ID Description Lab ID

1 INITIAL LMCS CHECK STO I Y 6o-65?C 11 152I7)

2 REAGENT BLANK T ~-9L4 12

3 T 0 T - cy57 13

5 - OV579C 15

6 Oo-/C 1 6

7 _ _ _ _ _ :J7 -5q o 17

8 -C 18

9 '-7 79 19

10 S (J -7 -~&;1 20

Standard Primary Book No. Second Book No. Third Book No. and Final Vol. of

Type and Aliquot Vol. and Aliquot Vol. Aliquot Vol. Standard

- 1 X) vx_

U~-C4~v(o e) 3 9 C __1__0_P-_-

__________ _ _ _ _ _ _ _ _ _7 34 _ _ _ _ _ _ _ _

- A-6000-881 (O31921

d



WHC-SD-WM-DP-057 REV 0
ANALYTICAL BATCH SUMMARY SHEET

METHOD: DATE START:

LA-925-106 DECEMBER 2,1993
PREPARED BY: DATE COMPLETE:

J.L. SlIppern ' //o /v DECEMBER 19, 1993

UNITS: ug/mL
SPL NAME SPL ID ANALYTE RESULT #1 RESULT #2 RESULT #3 AVERAGE 2*SD PREC ACCU %REC DET LIM % CT ER

STD 144838 J1301 U 3.30E-02 85.5 3.30E+00

BLANK J1302 U <7.13E+00 7.13E+00

KE20B J1286 U 5.66E+01 5.66E+01 5.31E+01 5.54E+01 4.0 7.3 7.07E+01
7.07E+01
7.08E+01

KE20B J1286 U SPIKE 16.0 152.5
129.9

KE20D J1287 U 6.09E+01 6.09E+01 5.86E+01 6.01E+01 2.7 4.4 7.61E+00
7.61 E+00
7.33E+00

KE20D J1287 U SPIKE 5.10E-01 5.23E-01 17.4 118.7
141.3

NARRATIVE: NO SPECIAL PROBLEMS/METHOD VARIATIONS IN THIS BATCH
LIST SPECIFIC PROBLEMS/VARIATIONS FOR THIS BATCH:

The results for the standard are in gU/L.

RECOVERY OF THE SPIKE DUPLICATE EXCEEDS CONTROL LIMITS.
RERUN REQUESTED.

735



WHC-SD-WM-DP-05 7 REV 0
PLACE ANALYTICAL CARD IN BOX BELOW-DO NOT WRITE IN SPACE

Serial No Sample Point .. Time Issued Priority

J 1301.-5540 BECHTOLD 11- 3-93 6:47 13
Determination Method, Standard Result Units Charge Code Reruns

U LA-925- 106 % RECOVERY E14157 
Sample Size Customer ID

e'O-- ,106 d- M(

Remarks. Calculations. Results

S RE SULT 3.-2,0 0~ L
STD VAL 3 a4 %REC s-S,5Z5:

SPIKE IIDVAL
SPIKE VOs./

Analyst - 1 Analyst - 2 Analyst - 3 Analyst - 4 Analyst - 5

Hrs Hrs Hrs Hrs Hrs

Date Time Completed Lao Unit Mgr

54-6800-061 (R-10-83)

F

URANIUM LA-925-106 (B-0) LIQUIDS 1 STANDARD

j eia Ro. pi concentration (gU/L) C'SP 5.04E-04

J1 301-5540 Volume of water (mL) 4.5

Batc $D Volume of fluran (mL) 1

2269 Volume of sample (mL) VSAM 0.100

Volume of liquid in cell VSUB 5.60

1 (sample + fluran + water)

nstrumnt Deflection (sample + fluran) DSMI 0.2

WB88807 Volume of spike (mL) VSP 0.100

Volume of liquid in cell (mL) WiTT 5.70

82580 (sample + fluran + water + spike)

.... t. ; eflection (sample + fluran + spike) DS+S 0.5

12/02/93 Dilution factor of sample DF 101
- . - -. . rn~,1

Preparation Factor PF

oncentration in sample (gU/L) 3.30E-02

gU/L in Sample = ((DSA*VSP*CSP*DF*DDPPF)/([(IVTOT/VSUB*(DS+S))-DSAM]*VSAM))
gU/L in Digest = ((DSAM*VSP*CSP*DPPF)/([(VT0T/VSUBI*(DS+S))-DSAM]*VSAM))
0.02 is used as the -Sample Deflection Reading for Calculating Less Than Values & Detection Level

Detection Ievel=((0.02*VSP*CSP*DPDDF*PF)/([LVTT/VSUB*(DS+S))-DSAM1*VSAM))*(1E6 pg/g / 1000 mL/L)
U in sample gU/L- ) 3.30E-02

U in pg/mL= I 3.30E+01 j

DETECTION LEVEL pg/mL= 3.30E+00

IData Entry by: Date: 06-DeC-93

Approved by: - , _Date: / / j3 1q
Form 1 Rev. 1.2 Page 1 of 1

DDF[)i tion Diluti e



W HC-SD-WM-DP-057 REV 0
PLACE ANALYTICAL CARD IN BOX BELOW-DO NOT WRITE IN SPACE

Serial No Sample Point Date Time Issued Priority

J 1302.-5640 BECHTOLD 11- 8-93 8:50 18
Determination Method. Standard Result Units Charge Code Reruns

U LA-925-106 uG/ML E14157
Sample Size 

Customer ID

, /Oc) -/o -D C5- ra^ r-BL

Remarks. Calculations. Results

RFEAGENT BL NK y
0,164 3hI3 4O' AY

/0C tC-,--.t E4 mi

Analyst - 1Analyst

Hrs

Date Time C

OUT FOR RERUN

- 2 Analyst - 3 Analyst - 4 Analyst - 5

Hrs Hrs His Hrs

ompleled Lae -Unit Mgr

L - 54-1800-061 (R-10-83I

URANIUM: LA-925-106 (B-0) LIQUIDS BLANK 
Seral N. Spike concentration (gU/L) CSP 5.04E-04

1302-5640 folume of water (mL) 4.5

Etc 3D : Volume of fluran (mL) 1

2269 Volume of sample (mL) VSAMI 0.050

________ Volume of liquid in cell VSUB 5.55
1 (sample + fluran + water)

..tr..... Deflection (sample + fluran) DSAM 0

B88807 Volume of spike (mL) VSP 0.100
AV__y___ olume of liquid in cell (mL) VTOT 5.65

82580 (sample + fluran + water + spike)

...._ ....._._..._ eflection (sample + fluran + spike) DS+S 0.3
12/02/93 )ilution factor of sample DF 101

I igestion Dilution Factor of Sample DDF

Preparation Factor PF 1

1ncentration in sample (gU/L) < 7.13E-03

gU/L in Sample = ((DSAM*VSP*CSP*DF*DDF*PF)/([(VT0T/VSUB*(DS+S))-DSAMi*VSAM))
gU/L in Digest = ((DSAM*VSP*CSP*DPPF)/((VTT/VSUB *(DS+S))-DSAM]*VSAM))

0.02 is used as the Sample Deflection Reading for Calculating Less Than Values & Detection Level

Detection Level=((0.02*VSP*CSP*DF*DDF*PF)/([I VTOT/VSUB"*(DS+S))-DSMvl*VSAM))*(lE6 ag/g / 1000 mL/L)

U in sample gU/L = < 7.13E-03
U in pg/mL = < 7.13E+00 l

DETECTION LEVEL ig/mL= 7.13E+00
REPORT RESULT AS A < (LESS THAN) VALUE

IData Entry by: Date: 06-Dec-93

Approved by: Date: /,; S /1 3.

Form 1 Rev. 1.2 Page 1 of 1

1

737



WHC-SD-WM-D
PLACE ANALYTICAL CARD IN BOX BELOW-DO NOT WRITE IN PA7 REV 0

Serial No Sample Point Q j Time Issued Priority

J 1286.-5740 BECHTOLD 11- 4-93 8:58 18
Determination Method;Standard Result Units Charge Code Reruns

U LA-925-1 6 uG/ML E14157 1
Sample Size Customer ID

?~~~~~~ ,-11-/ 0 '^$K20 E
Remarks. Calculaticns. Rpsuts -

OUT FOR RERUN

Analyst - 1 Analyst - 2 Analyst - 3 Analyst - 4 Analyst - 5

Hrs Hrs Hirs Hrs Hirs

Date Time Completed Lab Unit Mgr

___- __-_ 13Uo
54-6800-061 (R-tO-83)

URANIUM : LA-925-106 (B-0) LIQUIDS SAMPLE

e~ i S pike concentration (gU/L) CSP 5.04E-04

J1286-5740 Volume of water (mL) 4.5

Volume of fluran (mL)

2269 Volume of sample (mL) VSAM 0.050

RVrun No. olune of liquid in cell VSUB 5.55

(sample + fluran + water)

..rue.t.. Deflection (sample + fluran) DSAM 0.16

WB88807 Volume of spike (mL) VSP 0.100

A._. s.7..... Volume of liquid in cell (mL) VTOT 5.65

82580 (sample + fluran + water + spike)

___ __ Deflection (sample + fluran + spike) DS+S 0.44
12/02/93 bilution factor of sample DF 101

Digestion Dilutio Ftoofamle DDF

Preparation Factor PF 1

oncentration in sample (gU/L) 5.66E-02

gU/L in Sample = ((DSAM*VSP*CSP*DPDDPPF)/(I VTOT/VSUB *(DS+S))-DSAIl*VSAM))
gU/L in Digest = ((DSAM*VSP*CSP*DPPF)/([(VVTOT/VSUB*(DS+S))-DSAM*VSAM))
0.02 is used as the Sample Deflection Reading for Calculating Less Than Values & Detection Level

Detection Level=((0.02*VSP*CSP*DF*DDF*PF)/([IVTOT/VSUB*(DS+S))-DSAM*VSAM))*(1E6 pg/g / 1000 mA/T)
U in sample gU/L= 5.66E-02 I

U in g/nL= 5.66E+01

DETECTION LEVEL pg/mL=I 7.07 E+00

[_Data Entry by: a t Date: 06-Dec-93

pproved by: Cz, Date: I - I s 1!2-a
Form 1 Rev. 1.2 ~ Page 1 of 1

1



WHC-SD-WM-DP-057 REV 0
PLACE ANALYTICAL CARD IN BOX BELOW-DO NOT WRITE IN SPACE

Serial No Sample Point Date Time Issued Priority

J 1286.-5740 BECHTOLD 11- 4-93 8:58 18
Determination Method, Standard Resut Units Charge Code Reruns

U LA-925-106 uG/ML E14157 2

Sple Sze Customer 10

/00 - /0 -KE20E
Remarks. Calculations, esults

OUT FOR RERUN , gt .

Analyst - 1 Analyst - 2 Analyst - 3 Analyst - 4 Analyst - 5

Hrs Hrs Hrs 'is Hrs

Date Time Completed Lab Unit Mgr

13L?10 .
54-8800-061 (R-10-831

URANIUM LA-925-106 (B-0) LIQUIDS SAMPLE

Xpike concentration (gU/L) CSP 5.04E-04

1286-5740 Volume of water (mL) 4.5

........... Volume of fluran (mL) 1

2269 |Volume of sample (mL) VSAMI 0.050

A_______ Volume of liquid in cell VSUB 5.55

2 (sample + fluran + water)

Deflection (sample + fluran) DSAM 0.16

WB88807 Volume of spike (mL) VSP 0.100

Aa st V Volume of liquid in cell (mL) VTOT 5.65

82580 (sample + fluran + water + spike)

____ ;_ |_eflection (sample + fluran + spike) DS+S 0.44
12/02/93 |ilution factor of sample DF 101

igestion Dilution Factor of Sample DDF 1

reparation Factor PF 1

ncentration in sample (gU/L) 5.66E-02
gU/L in Sample = ((DSAM*VSP*CSP*DF*DDPPF)/([(VTOT/VSUBi*(DS+S))-DSMi*VSAM))
gU/L in Digest = ((DSAM*VSP*CSP*DF*PF)/([({VT0T/VSUBI*(DS+S))-DSANI*VSA))
0.02 is used as the Sample Deflection Reading for Calculating Less Than Values & Detection Level

Detection Level=((0.02*VSP*CSP*DF*DDF*PF)/([ VTT/VSUB*(DS+S))-DSMN*VSAM))*(IE6 pg/g / 1000 mL/L)
U in sample gU/L 5.66E-02

U in pg/mL= 5.66E+01

DETECTION LEVEL ig/mL- 7.07E+00

Data Entry by: g Date: 06-Dec-93I

Approved by: Date: / iS. 3.
Form 1 Rev. 1.2 Page 1 of 1



WHC-SD-WMDP-0 57 3JV o
PLACE ANALYTICAL CARD IN BOX BELOW-DO NOT WRITE IN SP

Serial No Sample Point Date Time Issued Priority

J 1286.-5740 BECHTOLD -1- 4-93 0:58 18
Determination Method Standard Result Units Charge Code Reruns

U LA-925--1OS uG/,'L~ ~ E14157 3
Sample Size 

Customer ID

" A /0 0 0 KE20B
R m rks. Caicurations Results

OUT FOR RERUN.

Analyst - I Analyst - 2 Analyst - 3 Analyst 4 Analyst - 5

HrsHrs rs Hrs

Date Time Completed Lab Unit Mgr

54.6800-061 IR-10.831

URANIUM LA-925-106 (B-0) LIQUIDS SAMPLE

S________pike concentration (gU/L) CSP 5.04E-04

1286-5740 Volume of water (mL) 4.5

..... D olume of fluran (mL) 1

2269 Volume of sample (mL) VSAM 0.050

Volume of liquid in cell VSUB 5.55

3 (sample + fluran + water)

Jstrme. )eflection (sample + fluran) DSAMI 0.15

B88807 Volume of spike (mL) VSP 0.100

A ~y, vlume of liquid in cell (mL) VTOT 5.65

82580 (sample + fluran + water + spike)

___ t____ Deflection (sample + fluran + spike) DS+S 0.43

12/02/93 ilution factor of sample DF 101

)igestion Dilution Factor of Sample DDF 1

:reparation Factor PF 1

goncentrationinsample (U/L) 5.31 E-02

gU/L in Sample = (DSAMI*VSP*CSP*DF*DDPPF)/([(VTOT/VSUB *(DS+S))-DSMN*VSAM))
gU/L in Digest = ((DSAM*VSP*CSP*DF*PF)/([(IVTOT/VSUBI*(DS+S))-DSAMI* Si))

0.02 is used as the Sample Deflection Reading for Calculating Less Than Values & Detection level

Detection Level=((0.02*VSP*CSP*DPDDPPF)/([ VT0T/VSUJB *(DS+S))-DSAM]*VSMi))* E6 g/g / 1000 mL/L)

U in sample gU/1=I 5.31E-02_|
~i U in p/mL= 5.3tE+01_

DETECTION LEVEL ig/mL= 7.08E+00

Data Entry by: Date: 06-Dec-93

1Approved by: C Date: II

Form 1 Rev. 1.2 c Page 1 of 1



WHC-SD-WM-DP-0
57 REVPLACE ANALYTICAL CARD IN BOX BELOW-DO NOT WRITE IN SPACE

Serial No. Sample Point I% W1 Time issued Priority

J 1236-5940 BECHTOLD 11- 4-93 8:58 18
Determination Method Standard Result Units Charge Code Reruns

U LA-925-10 % RECOVERY E14157 1-
Sample Size Customer ID

; 6/OO 4 )' KE20B
Remarks. Calculaions. Results

SAMPLE SPIKED TT /9 SS
SPIKE ID / 6 6 'q~
SPIKE iL UD

jSo.S %

Analyst - 1 Analyst - 2 Analyst - 3 Analyst - 4 Analyst - 5

Hrs Hrs Hrs Hrs Hrs

Date Time Completed Lab Unit Mgr

C/ 54-6800-061 IR-10-83)

URANIUM : LA-925-106 (B-0) SPIKE SPIKE

Seie b. ipike concentration (gU/L) CSP 5.04E-04

1286-5940 olume of water (mL) 4.5

wc olume of fluran (mL) 1

2269 olume of sample (ml) VSAM 0.0500
olume of liquid in cell VSUB 5.55

1__________(sample + flumn + water)
n olume of spike (mL) VSP 0.1000

W 88807 olume of liquid in cell VTOT 5.65

.ay (sample + fluran + water + spike)

82580 )eflection (sample + fluran) DSAM 0.28

.e:i ~ )eflection (sample + fluran + spike) DS+S 0.52

12/02193 ilution factor of sample DF 102

)iution factor of spike DFS 102

3pike value (matrix) (gU/L) SV 3.8600E-02

>reparation factor of sample PF 1

oncentration (gU/L) Form 1 or Form 3 (SAMPLE) gU/Li 5.6600E-02

oncentration (gU/L) gU/lS 1.154E-01

Recovery 152.4]

gU/L = (DSAI*VSP*CSP*DF*PF) / (((VMT/VSUB) " DS+S - DSA3) * VSAN)
%Recovery = ((gU/IS - gU/U) * (DFS / (DF * PF) / SV) * 100

% RECOVERY = 152.45

jData Entry by: Date: 06-Dec-93

Approved by: : A Date: /

Page 1 of 1

Sc1
I Form 2 Rev. 2.1



WHC-SD-WM-DP-057 REV0
PLACE ANALYTICAL CARD IN BOX BELOW-DO NOT WRITE IN SPACE

Serial No Sample Point Date Time Issued Priority

J 1286.-5940 BECHTOLD 11- 4-93 8:58 18
Determination Method Standard Result Units Charge Code Reruns

U LA-925--106 % RECOVERY E14157 2
Sample Size Customer 10

7 , c 7T KE2OE
Remarks. Calculatnons. Results

SAMPLE SPIlED I

SPIKE VOLME

OUT FOR RERUN /a .

Analyst - 1 Analyst - 2 Analyst - 3 Analyst - 4 Analyst - 5

Hrs Hrs Hrs Hrs Hrs

Date Time Completed Lab Unit Mgr

6' 5-6800-061 (R-10-83)

URANIUM LA-925-106 (B-0) SPIKE SPIKE

Seri * ike concentration (gU/L) CSP 5.04E-04

1286-5940 olume of water (mL) 4.5

.*~i3*i me of fluran (mL) 1

2269 olume of sample (mL) VSAMI 0.0500

olume of liquid in cell VSUB 5.55

2 (sample + fluran + water)
iolume of spike (mL) VSP 0.1000

WB88807 7olume of liquid in cell VTOT 5.65

T(sample + fluran + water + spike)

82580 )eflection (sample + fluran) DSAM 0.28

S )eflection (sample + fluran + spike) DS+S 0.54

12/02/93 )ilution factor of sample DF 102

ilution factor of spike DFS 102

)pike value (matrix) (gU/L) SV 3.8600E-02

reparation factor of sample PF 1
.oncentration (gU/L) Form 1 or Form 3 (SAMPLE) gU/Li 5.6600E-02

'oncentration (gU/L) gU/IS 1.067E-01

. Recovery 129.9

gU/L = (DSAM*VSP*CSP*DF*PF) / (((VTOT/VSUB) * DS+S - DSAM) * VSA.)
%Recovery = ((gU/IS - gU/LI) (DFS / (DF * PF) / SV) * 100

%RECOVERY = 129.87

Data Entry by: Date: 06-Dec-93

IA roved by: hv
Ii. roe bv- : *t.-

Date: 11

Form 2 Rev. 2.1 (-

x0,

f -2 / I'S I-t--
P-age I to



WHC-SD~WM..DP..O 57 REV

O W-DHC-SD-WM-DP-057 REV
PLACE ANALYTICAL CARD IN BOX BELOW-DO NOT WRITE IN SPACE

0

URANIUM LA-925-106 (B-0) LIQUIDS IF SAMPLE

Sola1 N . Spike concentration (gs/L P 5.04E-04
J1287-5740 Volume of water (ml) 4.5

.... h iD Volume of fluran (mL) 1

2269 Volume of sample (mL) VSAM 0.050

..::'Volume of liquid in cell VSUB 5.55

1 (sample + fluran + water)
tngtt ent ~Deflection (sample + fluran) DSAM 0.16

WB88807 Volume of spike (ML) VSP 0.100
.. A...t. j Volume of liquid in cell (mL) VTOT 5.65

82580 (sample + fluran + water + spike)

S t ; Deflection (sample + fluran + spike) DS+S 0.42

12/02/93 Dilution factor of sample DF 101

gU/L in Sample
gU/L in Digest =

Digestion Dilution Factor of Sample DDF 1[Preparation Factor PF [ 1

oncentration in sample (gU/L) I 6.09E-02

((DSAM*SP*CSP*DPDDPPF)/(l(IVTT/VSUB *(DS+S))-DSAM*VSAM))

((DSAM*VSP*CSP*DPPF)/([(IVT0T/VSUBJ*(DS+S))-DSAM*VSAM))
0.02 is used as the Sample Deflection Reading for Calculating less Than Values & Detection Level

Detection Level=((0.02*VSP*CSP*DPDDPPF)/(IVTOT/VSUB *(DS+S))-DSAMl*VSAM))*(I E6 pg/g / 1000 mL/L)
U in sample gU/I= | 6.09E-02 I

U in pg/mL= 6.09E+01 1

DETECTION LEVEL pg/mL= 7.61 E+00

0Data Entry by: Date: 06-Dec-93

IApproved by: LA Ih Date: t D / i/s/
Form 1 Rev. 1.2 Page 1 of 1

Serial No Sample Point ate Time Issued Priority

J1 1237. -5740 BECHTOLr 11- 4-93 8:59 13
Determination Method/Standard Result Units Charge Code Reruns

U LA--925- 106 uG/ML E1-157 I
Sample Size Customer ID

T , /0 () - /C) - , ' 7v 7

Remarks. Cal uilatio.ns Results

i 41,6385'.C", -

ivO ,-t

OUT FOR RERUN
6.0 9 E+ / A4,I

Analyst - 1 Analyst - 2 Analyst - 3 Analyst 4 Analyst - 5

His His Hrs His His

Date Time Completed Lab Unit Mgr

/./ 54 613/0 7'3



WHC-SD-WM-Dfp57 REV 0PLACE ANALYTICAL CARD IN BOX BELOW-DO NOT WRITE IN S A

Serial No Sample Point Dale Time Issued Priority

Determination Method, Standard Result Units Charge Code Reruns

LTA-22 1 ; uG M. 4>57
Sample Size Customer 10

Remarks. Cac lato Rr'sIlts_

'6 j' .3
OUT FOR RERUN

Analyst - 1 Analyst - 2 Analyst - 3 Analyst - 4 Analyst - 5

Hrs Hrs Hrs His Hrs

Date Time Completed Lab Unit Mgr

54-6800-061 (R-10-83

URANIUM LA-925-106 (B-0) LIQUIDS SAMPLE

Siea No. Spike concentration (gJ/L) il 5.04E-04

J1287-5740 Volume of water (niL) 4.5

Voluine of fluran (ml) 1
2269 Volume of s-ample (mL) VSAM 0.050

Rerun No Volume of liquid in cell VSUB 5.55

2 (sample + fluran + water)
Jnstrument Deflection (sample + fluran) DSAM 0.16

WB88807 Volume of spike (mL) VSP 0.100

A.......... t...... Volume of liquid in cell (mL) VTDT 5.65

82580 (smple + fluran + water + spike)
._....._ Deflection (sample + fluran + spike) DS+S 0.42

12/02/93 )ilution factor of sample DF 101

igestion lDilution Fatrf pamlc DDF 1

reparation Factor PF 1

ncentration in sample (gtJ/L) 6.09E-02

gU/L in Sample = ((DSAM*VSP*CSP*DPDDPPF)/(l(lVTOT/VSUB *(DS+S))-DSA]*VSAM))
gU/L in Digest = ((DSAM*VSP*CSP*DPPF)/((lVT0T/VSUBJ*(DS+S))-DSAM*VSAM))
0.02 is used as the Sample Deflection Reading for Calculating Less Than Values & Detection Level

Detection Level=((0.02*VSP*CSP*DPDDF*PF )/(VTOT/VSIJB *(DS+S))-DSAMI*VSAM))*(I E6 1g/g / 1000 rmL/L)
U in sample gU/l;= 6.09E-02 I

U in pg/mL,= 6.09E+0l1|

DETECl'I0N LEVEL pg/mL= 7.61 E+00

Data Entry by: Date: 06-Dec-93

Approved by: Date: , ( 1 c7 !9 I
Form 1 Rev. 1.2 Page 1 of 1



WHC-SD-WM-DP-057 REV 0
PLACE ANALYTICAL CARD IN BOX BELOW-DO NOT WRITE IN SPACE

Serial No Sample Point Date Time Issued Priority

Determination Method Standard Result Units Charge Code Reruns

Sample Size Customer tO

Remarks. Calculations Results

OUT FOR RERUN

Analyst - 1 Analyst -2 Analyst - 3 Analyst -4 Analyst 5

Hrs Hrs Hrs His H1s

Date Time Completed Lab Unit Mgr

L)9- U3 13/0

URANIUM LA-925-106 (B-0) LIQUIDS SAMPLE

Seda No. Spike concentrtion (gJ/L) CSP 5.04E-04
J1287-5740 Volume of water (mL) 4.5

BatI? 1~ Volume of fluran (mL) 1

2269 olume of sample (mL) VSAM 0.050
Rarun No V olume of liquid in cell VSUD 5.55

3 (sample + fluran + water)

frntrueent Dflection (sample + fluran) DSAM 0.16
WB88807 Volume of spike (mL) VSP 0.100

-7, ]: Volume of liquid in cell (mL) VIOT 5.65
82580 (sample + flumn + water + spike)

Qat: )eflection (sample + fluran + spike) DS+S 0.43
12102/93 ilution factor of sample DF 101

gU/L in Sample =
gU/L in Digest =

Digestion Dilution Factor of Sample DDF
Ieparation Factor PF 1

[oncentration in sample (gU/L) 5.86E-02

((DSAI*VSP*CSP*DPDDPPF)/([( VTOT/VSUB *(DS+S))-DSAM*VSAM))
((DSAM*VSP*CSP*DPPF)/([(IVTOT/VSUBi*(DS+S))-DSAM]*VSAM))

0.02 is used as the Sample Deflection Reading for Calculating Less Than Values & Detection Level
Detection Level=((0.02*VSP*CSP*DPDDPPF)/(I VTOT/VSJBI*(DS+S))-)SAM*VSAM))*(I E6 pg/g / 1000 nL/L)

U in sample gIJ/LI 5.86E-02 ]
U ini pg/mL= 5.16E+0l I

DETECTION LEVEL pg/mL= 7.33E+00

IData Entry by: Date: 06-DeC-93
Approved by: Date: 12 /3 /(3
Form 1 Rev. 1.2 Page 1 of 1

8C5

1



WHC-SD-WM-DP-057 REV 0
PLACE ANALYTICAL CARD IN BOX BELOW-DO NOT WRITE IN SPACE

Serial No Sample Point Date Time Issued Priority

J3 1207. -5940 I!c-TOLD 11- 4- .' : s
Determination MethodStandard Result Units Charge Code Reruns

IJ LA- 22 5-~315 % BECOVER]y E I. 1i7
Customer IDSample Size

Remarks. Calculations. Results

OPKE Vi LUME~

OUT FOR R"rNU o

Analyst - Analyst - 2 Analyst - 3 Analyst - 4 Analyst - 5

Hrs Hrs His His His

Date Time Completed Lab Unit Mgr

54-6800-061 (R 10-831

URANIUM LA-925-106 (B-0) SPIKE SPIKE

3pike concentrLion (gU/L) CSP 5.04E-04

1287-5940 Volume of water (mL) 4.5

Volume of fluran (mL) 1

2269 Volume of sample (mL) VSAM 0.0500

Volume of liquid in cell VSUB 5.55

...__ ......._. (sample + fluran + water) 0.1000____

. olume of spike (mL) VSP 0.1000
WB88807 olume of liquid in cell VTT 5.65

6 (sample + fluran + water + spike)

82580 eflection (sample + fluran) DSAM 0.28

S )eflection (sample + fluran + spike) DS+S 0.54

12/02/93 Jilution factr of sample DF 102

)ilution factor of spike DFS 102

3pike value (matrix) (gU/L) SV 3.8600E-02

-iparation factnr of sample PF 1

oncentration (gU/L) Form 1 or Form 3 (SAMPLE) gU/Lt 6.0900E-02

oncentration (gU/L) gU/LS 1.067E-01

rcovery 118.7

gU/L = (DSAM*VSP*CSP*DF*PF) / (((VTOT/VSUB) * DS+S - DSAM) a VSAM)

%Recovery = ((gU/LS - gU/L1)* (DFS / (DF I PF) / SV) a 100

% RECOVERY = 118.73

IData Entry by: Date: 06-Dec-93

Approved by: - Date: / :21 3
Form 2 Rev. 2.1 V Page 1 of 1



WHC-SD-MW-
PLACE ANALYTICAL CARD IN BOX BELOW-DO NOT WRITE INH 057 REV 

U- 54-6800-061 (R-10-831

URANIUM : LA-925-106 (B-0) SPIKE I SPIKE

SerI 3 N pike concentration (gU/L) CSP 5.04E-04

J1287-5940 Volume of water (mL) 4.5

.atch I Volume of fluran (mL) 1

2269 Volume of sample (ml.) VSAM 0.0500

.Ret No,: Volume of liquid in cell VSUB 5.55
2 (sample + fluran + water)

V olume of spike (mL) VSP 0.1000

B88807 lolume of liquid in cell VTMT 5.65

A y (sample + fluran + water + spike)

82580 leflection (sample + fluran) DSAM 0.28

+ )eflection (sample + fluran + spike) DS+S . 0.52

12/02/93 ilution factor of sample DF 102bilution factor of spike DFS 102

'pike value (matrix) (gIJ/L) SV 3.8600E-02

reparation factor of sample PF 1

ncentration (gU/L) Form 1 or Form 3 (SAMPLE) gU/L1 6.0900E-02

oncentration (gU/L) gU/IS 1.154E-01

r Recovery 141.3

gU/L = (DSAM*VSP*CSP*DF*PF) / (((VIOT/VSUB) * DS+S - DSAM) VSAM)
%Recovery = ((gU/IS - gU/L1) * (DFS / (DF * PF) / SV) * 100

%RECOVERY = 141.31

IData Entry by: 'Date: 06-Dec-93

Approved by: Date: /085 q_3

Serial No. Sample Point t aLe Time Issued Priority

J 1 7. -5940 EEC TOLD 11- 4-J3 12
Determination Method Standard Result Units Charge Code Reruns

LL-922-1 CC % FECOVERV E 2IT r iA

Sample Size (/ '7' 3 Customer 10

Remarks. Calculations. Results

SPIKET. " / 3 'So -

P IKE VOLTME OUT FOR RERUN

Analyst - 1 Analyst - 2 Analyst - 3 Analyst - 4 Analyst - 5

Hrs H s Hrs Hrs His

Date Time Completed Lab Unit Mgr

12 ~ ~ 3 0 >-3 (/ ~~

Form 2 Rev. 2.1 Page 1 of 1

8C07



WHC-SD-WM-DP-057 REV 0
WESTINGHOUSE HANFORD COMPANY 7

222-S LABORATORY

ANALYTICAL BATCH
WS ent Serial No. Customer Ip

Analysis: / Sample Prep:

Instrument: Procedure/ Rev: z 1,2'

Technologist:Qa Date: -

Starting Time: Temperature 9

Ending Time: Chemist:

Comments:

Description Lab ID

1 '-13 y-55
2 13 02-5 X4
3

-<A 1 <-v>_ _ _ _

6 
6

7 1 4C/ )

8 7__ ___ ___ __

9 ___ :p !Q PC)
10 $C),-,4e 26 8r 2 3 io

Description Lab ID

11 __ _ __ _ _ _j_ _

12 ) __(

13

14

15

16 7

17

18

19

20

Standard Primary Book No. Second Book No. Third Book No. and Final Vol. of
Type and Aliquot Vol. and Aliquot Vol. Aliquot Vol. Standard

1\(_l /!--.6o OUT FOR R(E03N2

A-6000-881 (03/92)

0

a ( Vol



WHC-SD-WM-DP-057 REV 0
ANALYTICAL BATCH SUMMARY SHEET

METHOD: DATE START:
LA-925-1 06 NOVEMBER 9,1993

PREPARED BY: DATE COMPLETE:
J.L. Slipporn NOVEMBER 22, 1993

UNIT S
SPL NAME j PL P Y E F RESULT # RESULT # AVERAGE 2*SD PREC ACC %RE DET LIM % CT ER

STD 144B38 J__ 3 iE -_2_103.4 4.70E+00

BLANK J1302 U <5 0E-01 5.01 E-01

KE20B J1286 U 4.94E+01 4.37E+01 4.94E+01 4.75E+01 6.6 13.9 6.17E+00
5.82E+00

6.17E+00

KE2___ J_2__ U SPZ K .ME 01 5.53E-01 2.2 146.4

_ _143.2

KE2OD 'r0i 4.94E+01 4.59E+01 4.71E+01 4.0 8.6 7.06E+00

6.58E+00
7.06E+00

KE20D J128 K 15 i 01 5.23E-01 2.6 132.0
135.4

NARRATIVE: X N0 SPECIAL PROBLEMS/METHOD VARIATIONS IN THIS BATCH
LIST SPECIFIC PROBLEMS/VARIATIONS FOR THIS BATCH:

The results for the st:nda r ,re n ;UlL.

jL~C\ - v..x. o'-~x'. ~ ~t~6 C.Cb~t*-t~O V. .~

( (A



WHC-SD-WM-DP-057 REV 0
PLACE ANALYTICAL CARD IN BOX BELOW-DO NOT WRITE IN SPACE

Seral No Sample Pont Date Time Issued Priority

Determination Method Standard Res it Units Charge Code Reruns

LT -925-103 % rE707EAY E 7 .
Sample Size Customer ID

-2-Remarks Ca cu at ons Res. s

PIKE V L.e/io OUT FOR RERUN

Anayst -- 1 A 2 Analyst - 3 Analyst - 4 Analyst - 5

Hrs Hrs Hrs Hrs Hrs

Date T ime Completed Lab Un,1 Mgr

URANIUM : LA-925-106 (B-0) LIQUIDS STANDARD

K Npike concentration (gU/I CSP 5.04E-04

1301-5540 Volume of water (ml) 4.5

... .Volum e of fluran (m l) 1

107 Volume of sample (ml) VSAM 0.100

r Volume of liquid in cell VSUB 5.60

_ _ _ (sample + fluran + water)
Deflection (sample + fluran) DSAM 0.17

ALi0620 olume of spike (mL) VSP 0.100

olume of liquid in cell (ml) VUT 5.70

ACHEN (sample + fluran + water + spike)

................_xeflection (sample + fluran + spike) DS+S 0.38
11/09/93 ilution factor of sample DF 101

Digestion Dilution Factnr of Sample DDF 1 11

Preparation Factor PF 1 1

oncentration in sample (gU/L) I 3.99E-02

gU/L in Sample = ((DSAM*VSP*CSP*DF*DDPPF)/([(lVT0T/VSU-B*(DS+S))-DSAM*VSAM))
gU/L in Digest = ((DSAM*VSP*CSP*DPF)/([(VTOT/VS *(DS+S))-DSAM*VSAM))
0.02 is used as the Sample Deflection Reading for Calculating Less Than Values & Detection Level

Detection Level=((0.02*VSP*CSP*DF*DDF*PF)/( VTT/VSLDS+S))-DSAMVSAM))1E6 pg/g / 1000 mL/L)
U in sample gU/LI 3.99E-02

U in pgmL;= 3.99E+01

DE=ETION LEVEL pg/mL=- 4.70E+00

Data Entry by: Date: 1 O-Nov-93

Approved by: Date: CI-13 - II
Form 1 Rev. 1.2 C) Page 1 of 1

810

C)

fl

54- 8 -061 R-l-3V



PLACE ANALYTICAL CARD IN BOX BEL0 _ 0

Serial No Sample Point Date Time Issued Priority

_: 102 .- 849 .ECHT3L- 1 S-93 :0
Determination Method Standard Result Uits Charge Code Reruns

LA 92 --lG E14 157 
IIISample Size Customer I D

Remarks C Resu ~s

Ana:yst - 1 Analyst - 2 Analyst . 3 Analyst - 4 Analyst - 5

Hrs Hrs Hrs Hrs His

Dale Tn e Cornpte:ed Lab Unit Mgr

54-6800-061 R---83)

URANIUM LA-925-106 (B-0) LIQUIDS BLANK

' j Spike concentration (gU/) CSP 5.04E-04

J1302-5640 Volume of water (ml) 4.5

.. ....... Volume of fluran (ml)

2107 I lume of sample (ml) VSAM 1.000

Volume of liquid in cell VSUB 6.50

0 | (sample + fluran + water)
_______ De flection (sample + fluran) DSAM 0.02

L110620 Volume of spike (mo VSP 0.100

....... _..._ _ olu m e of liq u id in cell (m l) V I T 6 .6 0

R ACHEN (sample + fluran + water + spike)

: )eflection (sample + fluran + spike) DS+S 0.22

11/09/93 ilution factor of sample DF 101

Di estion DliuiornFrtro ~oe
Preparation Factor PF 1

oncentraton in sample (gU/) I< 5.01 E-04

gU/L in Sample = DSAM*VSP*CSP*DPDDF*PF)(l( VOT/VS DS+S DSAM*VSAM))
gU/L in Digest = ((DSAM*VSP*CSP*DF*PF)/(l(IVIT/VB(DS+S))-DSAM*VSAM))
0.02 is used as the Sample Deflection Reading for Calculating less Than Values & Detection Level

Detection Level=((0.02*VSPCP*DFDDF*PF)/(V0T/VSU*(DS+S))-DSAM *VSAM))*(1E6 ipg/g / 1000 mL/L)

U in sample gU/L = < 5.01E-04 |
U in pgmL = < 5.01E-01 I

DETECTION LEVEL pg/mL=- 5.01E-01
-REPORT RESULT AS A < (LESS THAN) VALUE

IData Entry by: I Date: 10-Nov-93

Fproved by: Date:

Formi1 Rev. 1.2 ki \j Page 1lofi1

811

CD,

-J
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00,

DDF I



WHC-SD-WM-DP-057 REV 0
PLACE ANALYTICAL CARD IN BOX BELOW-DO NOT WRITE IN SPACE

Seral No Sample Point Date Time Issued Priority

Ceterm'nation Method Stanoard Result UnIs Charge Code Reruns

LA-925-106 uG/M L E14157 
Sample Size Customer ID

Rema rs Ca c at sns PesuIs

QZ

CO,

Anayst - Analyst - 2 AnaoUt ff F^N N Anls

Hs Hrs Hrs Hrs Hrs

Date T'me Completed Lab UnI Mgr

54-6800-061 R-10-83)

URANIUM: LA-925-106 (B-0) LIQUIDS Ii SAMPLE

&wia4 No. pike concentration (gU/[)

1286-5740 Volume of water (ml) 4.5

'adil ~O olume of fluran (ml) 1

2107 Volume of sample (mL.) VSAM 1.000

S Volume of liquid in cell VSUB 6.50

0 (sample + fluran + water) __ -_ .---

flection (sample + fluran) DSAM 0.16

AL10620 Volume of spike (mL) VSP 0.100

olume of liquid in cell (n1 VIOT 6.60

R ACHEN (sample + fluran + water + spike)

: )eflection (sample + fluran + spike) DS+S 0.32

1109193 ilution factor of sample DF 101
1on u 1

Nigestion Dilution Factor- of Saple __ ____
ion Factor PF j 10

ntration in sample (gU/l) 4.94E-02

gU/L in Sample = ((DSAM*VSP*CSP*DDDF*F)/(((Vl)T/VSUB/DS+S))DSAMI*VSAM))
gU/L in Digest = ((DSAM*VSPNSPFPF)/([(IVTOT/UBDS+S))-DSAMI*VSAM))
0.02 is used as the Sample Deflection Reading for Calculating Less Than Values & Detection Level

Detection Level=((0.02*WSP*CSP*DF*DDPPF)/(VOT/VSL*(DS+S-DSA SAM)) E6 g/g / 1000 mL/L)
U in sample gU/ L= 4.94E-02 I

U in g/mL 4.94E+01

DETEMOIN LEVEL pg/mL= 6.17E+00

Data Entry by: Date: 10-Nov-93

Approved by: . Date: - , - _

Form 1 Rev. 1.2 Page 1 of 1

%;~1 2



WHC-SD-WM-DP-057 REV 0
PLACE ANALYTICAL CARD IN BOX BELOW-DO NOT WRITE IN SPACE

C)

tLU
-J

gU/L in Sample =
gU/L in Digest =

)igestion Dilution Factor of Sample DDF 1

repa tion Factor PF 10

ncentation in sample (gUl) 4.37E-02

(DSAM*VSP*CSP*DF*DDF*PF)/((IVOT/VSUBL(DS+S))-DSAMrVSAM))

((DSAM*YSP*CSP*DF*PF)/([(IyT0T/VS"*(DS+S))-DSAMI*VSAM))
0.02 is used as the Sample Deflection Reading for Calculating Less Than Values & Detection Level
Detection Level=((0.02*VSP*CSP*DDDPF)/()V T/VSUBL(DS+S))-DSAM*VSAM))*(1ES pg/g / 1000 mL/)

U in sample gU/l=: 4.37E-02
U in pg/mL= 4.37E+01 |

DETECION LEVEL pg/mL 5.82E+00

~8I3

Serial No Sample Point Date Time Issued Priority

7 -r-4 ErL - 4-im :* r.
Determination Method Standard Result Units Charge Code Reruns

U LA-925-16 UG/' iL E 14157 j
Sample Size Customer I D

7' /Ac -/o-- d : KE2.OB
Re arks Ca cu a to s.P s

Analyst - 1 Aalyst - 2 Analyst - 3 U Li 4 RER 1yst - 5

Hrs Hrs Hrs Hrs Hrs

Date Tirme Completed Lab Unit Mgr

54-6800-061 (R-10-83t

URANIUM LA-925-106 (B-0) LIQUIDS SAMPLE

3 N. pike concentration (gU/L) CSP 5.04E-04
1286-5740 Volume of water (ml) 4.5

. .. .. .. V o l u m e o f f l u r a n ( m l ) 1

2107 Volume of sample (ml) VSAM 1.000
Rerna tNs tolume of liquid in cell VSUB 6.50

0 (sample + fluran + water)
- eflection (sample + fluran) DSAM 0.15

AL10620 Volume of spike (ml) VSP 0.100
SVolume of liquid in cell (ml) VOT 6.60

R ACHEN (sample + fluran + water + spike)

Sellection (sample + fluran + spike) DS+S 0.32
11/09/93 ilution factor of sample DF 101

IlData Entry by: - Date: 10-Nov-93
Approved by: Date: -
Form 1 Rev. 1.2 Page 1 of 1



WHC-SD-WM-DP-057 REV 0
PLACE ANALYTICAL CARD IN BOX BELOW-DO NOT WRITE IN SPA

Serial No Sample Point

124 .- 7- rTEET

Date

1-

Time Issued Vr~orrty
Time Issued

4 -:3 Q:UQ

Determinaton Method Standard Result Units Charge Code Reruns

L -9 -0 6 G /,,,ML E14157 0
Sample Size Customer ID

Remarks Calc atiors Results,

Analyst - 1 Analyst - 2 Analyst - 3 Analyst - 4 Analyst - 5

Hrs Hrs Hrs Hrs Hrs

Da e TLab Unit gr

URANIUM : LA-925-106 (B-0) LIQUIDS SAMPLE

3 pike concentration (gU/) P 5.04E-04

1286-5740 Volume of water (n) 4.5

.......... .olume of fluran (mrd)

2107 Volume of sample (ml) VSAM 1.000

Rsrpn $ttt. Volume of liquid in cell VSUB 6.50

0 (sample + fluran + water)
D n )eflection (sample + fluran) DSAM 0.16

L10620 Volume of spike (ml) VSP 0.100

* A 98 0 V olume of liquid in cell (rmQ VIT 6.60

R ACHEN (sample + fluran + water + spike)

)eflection (sample + fluran + spike) DS+S 0.32
11/09/93 ilution factor of sample DF 101

)liaet e listion Factorio S oe

rIparation Factor PF J 10

loncentration in sample (gU/0 4.94E-02

gU/L in Sample = (DSAM*VSP*CSP*DF*DDPPF)/((VTOT/VSU*DS+S))-DSAM*vs
gU/L in Digest = ((DSAM*VSP*CSP*DF*PF)/([(IVTOT/VSUBL(DS+S))-DSAM]*VSAM))
0.02 is used as the Sample Deflection Reading for Calculating Less Than Values & Detection Level

Detection Level=((0.02*VSP*CSP*DF*DDPPF)/ VTOT/V (DS+S) DSAMJVSAM))*(1EG g/g / 1000 mL/L)
U in sample gU/L= 4.94E-02 II U in pg/mL= 4.94E+01

DETECION LEVEL pg/mL- 6.17E+00

Data Entry by: . Date: 10-Nov-93

Approved by: :. , Date: I I -
Form 1 Rev. 1.2 * Page 1 of 1

R14

Priori

CD-
C-'
LUJ

co

LUL

U %.11
V I 54-6800-061 (R-10-83)

IDDF



WHC-SD-WM-DP-pP7 REV 0
PLACE ANALYTICAL CARD IN BOX BELOW-DO NOT WRITE IN ACE

Serial No Sample Point Date Time Issued Priority

-5940 ECHTOLD 11- 4-c.3 3:5S 1
Determination Method Standard Result Units Charge Code Reruns

D LA-925-10 % RECOVERY E14157 0
Sample Size Customer ID

Remarks, M cuiations. Resu'.s

2P:KE I - _3

Analyst - 1 Analyst - 2 Analyst - 3 t i A t

Hrs Hrs Hrs Hrs Hrs

Dae Time Completed Lab Unt Mgr

'p5// (T0-061 3tO. S

URANIUM LA-925-106 (B-0) SPIKE SPIKE

s ike concentration (gU/l) (SP 5.04E-04

1286-5940 olume of water (ml) 4.5

olume of flumn (ml) 1

2107 olume of sample (ml) VSAM 0.2000

olume of liquid in cell VSUB 5.70

_ _ (sample + fluran + water)
olume of spike (ml) VSP 0.1000

L10620 olume of liquid in il YI'OT 5.80

(sample + fluran + water + spike)
R ACHEN eection (sample + fluran) DSAM 0.33

. )enection (sample + fluran + spike) DS+S 0.46

11/09/93 )ilution factor of sample DF 102

ilution factor of spike DFS 102

ike value (matrix) (gU/L) SV 3.8600E-02

teparation factor of sample PF 10

ncentration (gU/l) Form 1 or Form 3 (SAMPIE) gU/Lt 4.9400E-02

ricentration (gU/l) gU/lS 6.143E-01

- Recovery 146.4

gUL = (DSAM*VSP*SP*DF*PF) / (((VIOT/VSUB) * DS+S - DSAM) VSAM)
ZRecovery = ((gU/S - gU/Lt) * (DFS / (DF * PF) / SV) * 100

% RECOVERY = 146.36

IData Entry by: Date: 10-Nov-93

Approved by: ate: 2 -c) da
Form 2 Rev. 2.1

~* 815

0-
CD,

-c

C,,)
wU

"54-6800-061 (R-10-83)

Page 1 of 1



WHC-SD-WM-DP-057 REV 0
PLACE ANALYTICAL CARD IN BOX BELOW-DO NOT WRITE IN SPACE

C

Serial No Sample Point Date Time Issued Priority

T !12,7,-3. - 594 *DET L i:.iI - 41-03 r,5 P 1

Determination MethCd Standad1 Result Units Charge Code Reruns

- _- 6 BECOVERY E14151 0
Sample Size Customer ID

Remarks. a cu atons Resuts5

T7~ T

~e.PI _VP ', l

Analyst - I - Analyst-3 l E 5

H's Hrs Hrs Hrs Hts

Date T me Competed Lab Unit Mgr

URANIUM : LA-925-106 (B-0) SPIKE SPIKE

. 'pike concentration (gU/L) CSP 5.04E-04

J1286-5940 'olume of water (mr) 4.5

S Tolume of fluran (ml) 1

2107 lolume of sample (ml) VSAM 0.2000

Rere* No. olume of liquid in call VSUB 5.70

0 (sample + fluran + water)

! "i t"e rolume of spike (ml) ISP 0.1000

L10620 olume of liquid in cell VIOT 5.80

A (sample + fluran + water + spike)

R ACHEN )eflection (sample + fluran) DSAM 0.32

7.10tion (sample + fluran + spike) DS+S 0.45

11109/93 ilution factor of sample DF 102

ilution factor of spike DFS 102

spike value (matrix) (gU/) SV 3.8600E-02

repaation factor of sample PF 10

Vcenation (gU/L) Form I or Form 3 (SAMPIE) gU/L1 4.3700E-02

lncentration (gU/I) gU/IS 5.965E-01

Recovery 143.2

gU/L = (DSAM*VSP*CSP*DF*PF) / (((VIOT/VsUB) * DS+S - DSAM) *VSAM)

%Recovery = ((gU/IS - gU/LU) * (DFS / (DF * PF) / SV) 100

% RECOVERY = 143.21

IlData Entry by: - Date: 10-Nov-93

Approved by: Date: -')' C A

Form 2 Rev. 2.1 Q

816

-J

.I
54-6800-061 fR-10-83)

Page 1 of 1



WHC-SD-WM-DP-057 REV 0
PLACE ANALYTICAL CARD IN BOX BELOW-DO NOT WRITE IN SPACE

URANIUM : LA-925-106 (B-0) LIQUIDS SAMPLE

... .. pike concentration (gU/L) CP 5.04E-04
J1287-5740 Volume of water (mL) 4.5

Volume of fluran (ml) 1

2107 lolume of sample (ml) VSAM 1.000
_________ olurne of liquid in cell VSUB 6.50

(sample + fluran + water)
z'2$0ru . 3flection (sample + fluran) DSAM 0.13

L10620 Volume of spike (mL) VSP 0.100
.. ..... . i. olum e of liquid in cell (m l) VIO T 6 .6 0

R ACHEN (Sample + fluran + water + spike)
... .. , . )eflection (sample + fluran + spike) DS+S 0.27

11/09/93 ilution factor of sample DF 101

gU/L in Sample =
gU/L in Digest =

Iigestion Dilution Factor of Sample DDF 1
'reparation Factor PF 10

'oncentration in sample (gU/L) I 4.59E-02

((DSAM*VScP*DDPDDPF)/([(XVTOT/VSUlJ(DS+S))-DSAM*vSAM))
((DSAM*SP*CP*DF*PF)/([(IVTOT/VSUN*DS+S))-DSAMI*VSAM))

0.02 is used as the Sample Deflection Reading for Calculating less Than Values & Detection Level
Detection Level=((0.02*VSP*CP*DF*DDPPF)/([VTOT/Vm*(DS+S))-DSAM]*VSAM))*(lE6 pg/g / 1000 mL/L)

U in sample gU/L=- 4.59E-02 |
U in pg/mL= 4.59E+01 |

DETECION LEVEL pg/mnI- 7.06E+00

Data Entry by: 6-4 Date: 10-Nov-93

pproved by: Date: Ii -;,'2-q9~5
Form 1 Rev. 1.2 Page 1 of 1

817

C:)

C/)

Serial No Sample Pont Date Time Issued Priorty

J 2 7.-W740 BEHTOLD 11- 4-93 8:5 18
Determination Method Standard Result Unts Charge Code Reruns

LA-925-106 uG, ML E14157 0
Sample Size Customer ID

7 /(Jo-/ O - ?7- KE2OD
Remarks. Catculations Results

Aayst - 1 Analyst - 2 Analyst - 3 Analyst - 4 Analyst - 5

OUT FO RERUN
Hrs Hrs Hrs Hrs Hrs

Date T me Completed Lab Uni Mgr

54-6800-061 R-10-83t



WHC-SD-WM-DP-057 REV 0
PLACE ANALYTICAL CARD IN BOX BELOW-DO NOT WRITE IN SPACE-

U ' '54-6800-061 <R-10-83)

I --

URANIUM LA-925-106 (B-0) LIQUIDS SAMPLE

N . 3pike concentration (gU/) CSP 5.04E-04

1287-5740 Volume of water (rmL) 4.5

.atch . Volume of fluran (ml) 1

107 Volume of sample (mL) VSAM 1.000

Volume of liquid in cell VSUB 6.50

0 (sample + fluran + water)

......... Deflection (sample + fluran) DSAM 0.15

L110620 Volume of spike (mL) ySP 0.100

yst V olume of liquid in cell (ml) VIOT 6.60

R ACHEN (sample + fluran + water + spike)

Oeflection (sample + fluran + spike) DS+S 0.3

11/09/93 ilution factor of sample DF 101
I

Preparation Factor PF 10

3oncentration in sample (gU/) 494E-02

gU/L in Sample = ((DSAM*VSP*(SP*DPDDF*PF)/(l(IV0T/VSUB(DS+S))-DSAM*VSAM))
gU/L in Digest = ((DSAM*VSP*CSP*DPPF)/([(VTOT/VU(DS+S))-DSAM*VSAM))
0.02 is used as the Sample Deflection Reading for Calculating Less Than Values & Detection Level

Detection Ievel=((0.02*VSP*CSP*DF*DDF*PF)/( VTT/VSUBi(*DS+S))-DSAM*VSAM))*(1 E6 pg/g / 1000 mL/L)

U in sample gU/L= I 4.94E-02
U in pg/mLI 4.94E+01

DEECION LEVEL pg/mL= 6.58E+00

CD,

C3,

Serial No Sample Point Date Time Issued Priority

127 7.-574 BiE'a'LD 1 - -98:. 0:. 18c'

Determination Method Standard Result Units Charge Code Reruns

U LA-925-IO8 uG/ML E14157 0
Sample Size Customer ID

? 00 d -- / ~~~(0 KE2OD
Remarks CalcuiatlCns ResI'5

30

Analyst - 1 Analyst - 2 Analyst - 3 AOIUT FOR UN

Hrs Hrs Hrs Hrs Hrs

Date Time Completed Lao Urt Mgr

iData Entry Iby: Date: 10O-Nov-93

Approved by: Date: H - 9 -

Form 1 Rev. 1.2 Page 1 of 1

L

'' ' '

DDF rDi estion Dilut e



WHC-SD-WM1-DP- 057 REV 0
PLACE ANALYTICAL CARD IN BOX BELOW-DO NOT WRITE IN SPACE

54-6800j-061 (R-10-831

URANIUM : LA-925-106 (B-0) LIQUIDS SAMPLE

__________ ik e concentration (gU/L) CSP 5.04E-04
1287-5740 Volume of water (ml) 4.5

EVolume of fluran (ml) 1
107 Volume of sample (ml) VSAM 1.000

........ Volume of liquid in cell VSUB 6.50
_ _ _ (sample + fluran + water)

* eflection (sample + fluran) DSAM 0.13
Li 0620 Volume of spike (ml) VSP 0.100

Volume of liquid in cell (ml) VlfT 6.60
R ACHEN (sample + fluran + water + spike)

_eflection (sample + fluran + spike) DS+S 0.27
11/09/93 ilution factor of sample DF 101

Digestion Dilution Factor of Sample DDF 1
Preparation Factor PF 10

oncentration in sample (gU/l) 4.59E-02

gU/L in Sample = ((DSAM*VSP*CP*DFDDFPF)/([(IVTOT/VSUq*(DS+S))-DSAMf*VSAM))
gU/L in Digest = ((DSAM*VSP*CSP*DFPF)/([(IVTOT/VSU*DS+S))-DSAMI*VSAM))
0.02 is used as the Sample Deflection Reading for Calculating less Than Values & Detection Level
Detection Level=((0.02*VSP* P*DFDDPPF)/([oVTOT/VSUB(*(DS+S))-DSAM*VSAM))*(1E6 pg/g / 1000 mL/L)

U in sample gU/L= I 4.59E-02|
U in pg/mI= 4.59E+01 |

DETECIION LEVEL pg/mL= 7.06E+00

813

0

C,)

-1

-1

LiJ
cnz

Serial No Sample Point Da7e Time Issued Priorty

JT 1287. -5740 EECHTOL ZE- 4-93 :59 1
Determination Method Standard Result Unts Charge Code Reruns

U LA-925-106 HG/ML E14157 0
Sample Size Customer ID

o Icy--/- -/m( $ (C KE2OD
Remarks. C at os S ls

S 4 4 s

Analyst - 2 Analyst - 3 I l 41

HrS Hrs HrS Hrs Hrs

Date T e Comrleted Lab Unt Mgr

Data Entry by: Date: 10-Nov-93

pproved by: \ Date: -

Form 1 Rev. 1.2 Page 1 of 1

C

tj



WHC-SD-WM-DP- 057 REV 0
PLACE ANALYTICAL CARD IN BOX BELOW-DO NOT WRITE IN SPACE

C

URANIUM LA-925-106 (B-0) SPIKE SPIKE

.... .O ike concentraUon (gU/ (SP 5.04E-04
1287-5940 olume of water (ml) 4.5

3 I olume of flumn (ml) 1

2107 olume of sample (ml) VSAM 0.2000

R e of lquid in ceU VSUB 5.70
0 (sample + fluran + water) ______

/ olume of spike (m) VSP 0.1000

110620 olume of liquid in cell VItT 5.80
A.. .y .. (sample + furan + water + spike)

ACHEN eflection (sample + fluran) DSAM 0.32

l)efection (sample + fluran + spike) DS+S 0.46

11/09/93 ilution factor of sample DF 102

ilution factor of spike DFS 102

ike value (matrix) (gU/) SV 3.8600E-02

panation factor of sample PF 10

ncentation (gU/) Form 1 or Form 3 (SAMPIE) gU/L1 4.5900E-02

ncentration (gU/) gU/IS 5.555E-01

Recovery 132.0

gU/L = (DSAMVYP*CSPDFPF) / (((VIMT/VSUB) * DS+S - DSAM) VSAM)
%Reovery = ((gU/lS - gU/1)* (DFS / (DF * PF) / SV) * 100

% RECOVERY = 132.02

Data Entry by: Date: 10-Nov-93

Approved by: t Date: - - I

CD
c_.

LU

Serial No Sample Point Date Time Issued Priority

.- IZ'B7 . -5940 BECHT.LL I- 4--. I: 5 I"
Determination Method Standard Result Units Charge Code Reruns

U LA-925- O6 RECOVERY E14157 I'
Sam Customer 10

? -! on /ri)i~ KE2OD
Remaris cu ations Resjis

SAMPLE SP~~
-2P:KE _
SpIKE VcLUM (;Y,

Analyst - 2 s Analyst - 5

Hrs Hrs Hrs His His

Date Time Completed Lab Urit Mgr

54-6800-061 (R-10-83)

Page 1 of 1Form 2 Rev. 2.1 1_/



WHC-SD-WM.-DP-057 REV 0
PLACE ANALYTICAL CARD IN BOX BELOW-DO NOT WRITE IN SPACE

URANIUM LA-925-106 (B-0) SPIKE SPIKE

; 4 pike concentration (gU/L) CSP 5.04E-04

J1287-5940 rolume of water (mL) 4.5

olume of flumn (ml) 1

2107 Folume of sample (ml) VSAM 0.2000
rolume of liquid in c11 I VSUB 5.70

_ _ _ (sample + fluran + water)
.t olume of spike (ml) VSP 0.1000

L10620 Volume of liquid in cell VIOT 5.80
....... (sample + fluran + water + spike)

R ACHEN eflection (sample + fluran) DSAM 0.33
901 eflection (sample + fluran + spike) DS+S 0.47

11/09/93 ilution factor of sample DF 102
ilution factor of spike DFS 102

ike value (matria) (gU/) SV 3.8600E-02
reparation factor of sample PF 10
ncntxation (gU/L) Form 1 or Form 3 (SAMPIE) gU/U 4.9400E-02

ncentration (gU/1) gUAS 5.722E-01
r Recovery 135.4

gUA = (DSAM*VSP*CPDF'*PF) / (((VTO/VSUB) * DS+S - DSAM) VSAM)
%Recovery ((gU/lS - gU/Lt) * (DFS / (DF - PF) / SV) * 100

% RECOVERY = 135.44

IData Entry by: Date: 10-Nov-93

Approved by: Date: 3- -9

Form 2 Rev. 2.1 Page 1 of 1

-...

C-

-LJco

Seral No Sample Point Date Time lssued Priority

1J 1237. -59-1 - E,,T- 
4 -93 : 59 18

Determination Method Standard Re:jlt Units Charge Code Reruns

TAU LA-925-O3 C IRECOVERY E14157 
Sample Size Customer ID

'< o KE20D
Remarks. clalions, Results

SPIKE I
SPIKE VOLUM17pa \

sp~~i~~)v'3A AL?7scrtf/

Analyst - 1 Analyst - 2 Analyst - 3 Analyst .4 Ana y t -5

His_ _0 JT FOR RER II
Hrs Hrs Hrs Hrs Hirs

Date Time Compeled Lab Un t Mgr

54-6800-061 <R-10-83)



WESTINGHOUSE HANFORD COMPAN

222-S LABORATORY

ANALYTICAL BATCH

Y

WHC-SD-WM.-DP-057 REV Q

egment Serial No. Customer ID:

ZT tlsi Sample___ __Prep:__

Analysis: Sample Prep:

Instrument: Procedure/ Rev: c :D A

Technologist: Date: i - I

Starting Time: Temperature

Ending Time: Chemist: T

Comments: 10

Description

INITIAL LMCS CHECK STD

REAGENT BLANK

Standard
Type

Lab ID

(303-S 9

f -

Primary Book No.
and Aliquot Vol.

Second Book No.
and Aliquot Vol.

Third Book No. and
Aliquot Vol.

Final Vol. of
Standard

Lw(C-)~~. e .__ _ __ _

~i77 ,71 Y fS~§&5)

1

2

3

4

5

6

7

8

9

10

Lab IDDescription

U"'__---_-
12

13

14

15

16

17

18

19

20
I __ _ _ _ _ _ _ __ _- _ _ _ _

____________________________________________________________ T

A DjAflflODl 1(171071

In 1119 21

/" -16



WHC-SD-WM-DP-05 7 REV 0
ANALYTICAL BATCH SUMMARY SHEET

METHOD: DATE START:
LA-925-106 DECEMBER 16, 1993

PREPARED BY: DATE COMPLETE:
S.L. FITZGERALD DECEMBER 17,1993

UNITS: ug/mL
SPL NAME SPL ID ANALYTE RESULT #1 RESULT #2 RESULT #3 AVERAGE 2*SD PREC ACCU %REC DET LIM % CT ER

STD 144B38 J1303 U 4.59E-02 119 3.28E+00

BLANK J1304 U <3.57E+00 3.57E+00

KE24A J1289 U 6.52E+01 5.56E+01 6.52E+01 6.20E+01 1.11E+01 17.9 3.26E+00
3.27E+00
3.26E+00

KE24A J1289 U/SPIKE 110.5 24.4 124
97

NARRATIVE: NO SPECIAL PROBLEMS/METHOD VARIATIONS IN THIS BATCH
LIST SPECIFIC PROBLEMS/VARIATIONS FOR THIS BATCH:

Standard results are reported as gU/L

5LE

*0~ ~ - r oF e~~

~~~-.>1-

a r F~or .-

823

0



PLACE ANALYTICAL CARD IN BOX BELOW-DO NOT WRITE IN SPAC EWHC-D-WM-DP-057 REV 0

URANIUM LA-925-106 (B-0) LIQUIDS STANDARD

Se$ Nt, . Spike concentration (gU/L) CSP 5.04E-04

1303-5540 olume of water (mL) 4.5
... . . . V o lu m e o f flu ra n (m l.) 1

2393 Volume of sample (mL) VSAM 0.100

imNW Volume of liquid in cell VSUB 5.60

2 J (sample + fluran + water)
t Dstrten flection (sample + fluran) DSAM 0.28

WB88807 Volume of spike (mL) VSP 0.100

.... ... ..V o lu m e o f liq u id in c e ll (m l) V ' T 5 .7 0

T BATES (sample + fluran + water + spike)

De )efection (sample + furan + spike) DS+S 0.58
12/16/93 Dilution factor of sample DF 101

Digfestion Dilution Factor of Sample DDF 1

Sreparation Factor PF ] 1oncentration in sample (gU/l) 4.59E-02

gU/L in Sample = ((DSAM*VSP*CSP*DPDDPPF)/([(VOT/VSUB*(DS+S))-DSAM.*VSAM))
gU/L in Digest = ((DSAM*VSP*CSP*DPPF)/([(V'OT/VS *(DS+S))-DSAM*VSAM))
0.02 is used as the Sample Deflection Reading for Calculating Less Than Values & Detection Level

Detection Level=((0.02*VSP*CSP*DF*DDPPF)/([VTOT/VS *(DS+S))-DSAM*VSAM))*(1E6 pg/g / 1000 mL/L)
U in sample gU/L= I 4.59E-02 |

U in pg/mLI 4.59E+01 1i

DETECTION LEVEL pg/mL;= 3.28E+00

Data Entry by: Date: 16-Dec-93

IlApproved by: Date: I ? -Pee - ?3
Form 1 Rev. 1.2 Page 1 of 1

824

CD,L.J
C-..

-J

Serial No sample Po'nt Date Time Issued Priority

J 1303.--5540 BEGHTOLD 11- 8-D3 11:46 3
Determination MethodStandard Result Units Charge Code Rerurns

U LA-925-106 RECOVERY E14157 2
Sample Size Customer 10

Remarks. Calculations, Results

2267 EJFlC.0
2TDM/ 63& .-. ESULT '-,5
STD VAL %REC / -
SPIKE ID/VAT -/ /
SPIKE VO ti'- c"

Analyst - 1 Analyst - 2 Analyst - 3 Analyst - 4 Analyst - 5

Hirs Hrs Hs H s Hrs

Date Time Completed Lab ' lMgr

54-6800-061 (R-10-83)



PLACE ANALYTICAL CARD IN BOX BELOW-DO NOT WRITE IN SPA(WHC-SD-WM-DP-p5 7 EVO

URANIUM LA-925-106 (B-0) LIQUIDS BLANK

..... No. Spike concentration (gU/L) CSP 5.04E-04

J1304-5640 Volume of water (ml) 4.5

.......... Volume of fluran (mL) 1

2393 Volume of sample (ml) VSAM 0.100

V_______ olume of liquid in cell VSUB 5.60

2_ (sample + fluran + water)

_____________ Deflection (sample + fluran) DSAM 0
WB88807 Volume of spike (mL) VSP 0.100

Volume of liquid in cell (mL) V'TT 5.70

TBATES (sample + fluran + water + spike)

O ... . eflection (sample + fluran + spike) DS+S 0.3

12/16/93 _ ilution factor of sample DF 101

gU/L in Sample =
gU/L in Digest =

Digestion Dilution Factor of Sample DDF

Preparation Factor PF 1

oncentration in sample (gU/L) < 3.57E-03

((DSAM*VSP*(SP*DPDDPPF)/(l(iVTOT/VSU1*(DS+S))-DSAMVSAM))
((DSAs*VSP*CSP*DF*PF)/([(VOT/VSUB *(DS+S))-DSAM*VSAM))

0.02 is used as the Sample Deflection Reading for Calculating iess Than Values & Detection Level

Detection Level=((0.02*VSP*CSP*DPDDPPF)/(lVTOT/VSUB *(DS+S))-DSAMI*VSAM))*(IE6 pg/g / 1000 mL/L)
U in sample gU/L = < 3.57E-03

U in pg/mL = < 3.57E+00

DETECTION LEVEL pg/mL; 3.57E+00

REORT -ESJLT AS/A < (LESS THAN) VALUE

IData Entry by: / ' , - / Date: 16-Dec-93

Approved by: Date: 1 '7 eC-

Form 1 Rev. 1.2 4 ' Page 1 of 1

- .. . . 2

0-

L

C-,

LU

Seral No Sample Poll.t Time issued Priority

J 1304.-564r E"7T1 .D 10- D8-93 11:47 13
Oeremnaticn Vettod. Standard Result Unsis Charge Code Reruns

U LA-925- 05 uG/L E14157 2
Sample Sae Customer 10

t - to( M 2D BLK
Remarks Catcu'atons Pesuis

REAGEBNT

' 
L

I60

aAnalys - 1s 2 Analyst - 3 Analyst - 4 Analyst -5

H's Hrs H's H's H's

Date Time Comple ed La n Ylc

/cooS 5-800-061 R-10-831

1



WHC-SD-WM-DP-057 REV 0
PLACE ANALYTICAL CARD IN BOX BELOW-DO NOT WRITE IN SPACE

54 5.500-061 nR-1O - 83)

URANIUM LA-925-106 (B-0) LIQUIDS SAMPLE

s ar Nov. Npike concentration (gU/L) CSP 5.04E-04

J1289-5740 Volume of water (ml) 4.5

Batcb IiD xVolume of fluran (ml)
2393 Volume of sample (ml.) VSAM 0.100

Volume of liquid in cell VSUB 5.60

4 (sample + fluran + water)
S eflection (sample + fluran) DSAM 0.4

WB88807 Volume of spike (mL) VSP 0.100

olume of liquid in cell (mL.) SOT 5.70

T BATES (sample + fluran + water + spike)

D___ :__ eflection (sample + fluran + spike) DS+S 0.7

12/16/93 Dilution factor of sample DF 101
1

gU/L in Sample =
gU/L in Digest =

ge -n p

?reparation Factor PF

oncentration in sample (gU/L) 6.52E-02

((DSAM*VSP*CSP*DPDD*PF)/([(VTOT/VSUB*(DS+S))-DSAMiVS
((DSA.M*VSP*CSP*DF*PF)/([lVIUT/VS$*(DS+S))-DSAMI*VSAM))

0.02 is used as the Sample Deflection Reading for Calculating less Than Values & Detection Level

Detection Level=((0.02*VSP*CSP*DPDDF*PF)/( VT/VU*(DS+S))-DSAM*VSAM))*(IEB pg/g / 1000 mL/L)

U in sample gU/1;: 6.52E-02 I
U in pg/mLI 6.52E+01

DETECI'ON LEVEL pg/mL;= 3.26E+00

Data Entry by: Date: 16-Dec-93

jApproved by: Date: -GZ.-/c

Form 1 Rev. 1.2 Page 1 of 1

826 ZC

0j

co

Seral No Sample PoInt . pa Time Issued Prorty

Deleration MethCO Slanoari ReFTt U'r:s Cnarge Code Rerurs

- Sample Sze Customer ID
-A

.Earks Cac at:ns Resu.

Xnayst - 1 Aralyslt 2 Analyst - 3 Analyst .4 Analyst - 5

Hrs H's Hfs HS Hs

Date

L> 9
'C- 5*!.1 i.

Tiume Cor-pieted

100e

DDFi ti Dilution Fa e

La : nit M r



WHC-SD-WM-DP-057 REV 0
PLACE ANALYTICAL CARD IN BOX BELOW-DO NOT WRITE IN SPACE

Seral No SamTpenPo't ime Issuea Pnoty

k,: Rs-e~~' -. D ~
Deiermmaltcn Method Slancaro Result U-Is Charge Code Reruns

Sampfe Sze C.stomner 0D

/00 /O .!0/ n

* 'arks. Ccoa'on Gesu's

a - 1 Arra!yst - 2 Analyst - 3 Arralyst . 4 Analyst - 5

Hrs His HrS H's Hrs

Tinie Corr'le:ed

/0$.c' c)
Date

54-68DO-061 A-10- 831

URANIUM LA-925-106 (B-0) LIQUIDS SAMPLE

_________. spike concentration (gU/L) CSP 5.04E-04
.1289-5740 Volume of water (mL) 4.5

......... Volume of fluran (ml) 1

2393 Volume of sample (ml) VSAM 0.100

-a o.~~ Volume of liquid in cell VSUB 5.60
5 J (sample + fluran + water)
......._1_.... nt Deflection (sample + fluran) DSAM 0.34

8 ..88807 Volume of spike (ml) VSP 0.100

A ag** Volume of liquid in cell (ml) VT1T 5.70

TBATES (sample + fluran + water + spike)

---- -eflection (sample + fluran + spike) DS+S 0.64

12/16/93 Dilution factor of sample DF 101
1

'reparation Factor PF 1

ncentration in sample (gU/L) I5.56E-02
gU/L in Sample = ((DSAM*VSP*CSP*DPDDF*PF)/([(IVTOT/VSUB *(DS+S))-DSAM]*VSAM))
gU/L in Digest = ((DSAM*VSP*CSP*DPPF)/((IVTOT/VSUB(DS+S))-DSAM*VSAM))
0.02 is used as the Sample Deflection Reading for Calculating Less Than Values & Detection Level

Detection Level=((0.02*VSP*CSP*DPDDPPF)/()VTOT/VsU4*(DS+S))-DSAM*VSAM))*(1E6 g/g / 1000 mL/L)
U in sample gU/L I 5.56E-02|

U in pg/mL= 5.56E+01

D=TECTION LEVEL pg/mL= 3.27E+00

Data Entry by: Date: 1 6-Dec-93

[Approved by: , Date: -- D 2- I
Form 1 Rev. 1.2 k Page lof 1

)igestion DilutinFatro Snle DDE'

C-

Lc5
__j

a'111) I rL 
1



WHC-SD-WM-DPR057 REV 0
PLACE ANALYTICAL CARD IN BOX BELOW-DO NOT WRITE IN SPACE

URANIUM LA-925-106 (B-0) LIQUIDS SAMPLE

N pike concentration (gU/L) CSP 5.04E-04

1289-5740 Volume of water (mL) 4.5

... .t ~ Volum e of fluran (m L) 1

2393 Volume of sample (mL) VSAM 0.100

i rnm No. Volume of liquid in cell VSUB 5.60

6 (sample + fluran + water)
....... .eflection (sample + fluran) DSAM 0.4

WB88807 Volume of spike (ml) VSP 0.100

............ .olume of liquid in cell (mi) VICT 5.70

T BATES (sample + fluran + water + spike)

_ _Deflection (sample + fluran + spike) DS+S 0.7

12/16/93 ilution factor of sample DF 101

gU/L in Sample
gU/L in Digest =

Di estion Dflutio Farr~ ef sm DDF
Preparation Factor PF 1

Concentration in sample (gU/L) 6.52E-02

((DSAM*VSP*CP*DPDDPPF)/([(IVTT/VSUB*(DS+S))-DSAMYSAM))
((DSAM*VSP*CSP*DF*PF)/(l(IVrOT/VSUB(DS+S))-DSAM*VSAM))

0.02 is used as the Sample Deflection Reading for Calculating Less Than Values & Detection Level

Detection Ievel=((0.02*VSP*CSP*DPDDF*PF)/( VTOT/VSU(DS+S))-DSAMI*VSAM))*(IE6 /g / 1000 mL/L)
U in sample gU/L=6.52E-02I

U in pg/mL=- 6. 52Eg+ =fi

DETECION LEVEL pg/mL= 3.26E+00

Data Entry by: . Date: 16-Dec-93

lApproved by: Date: 1 -Nc.- -03
Form 1 Rev. 1.2 Page 1 of 1

CZ)

-J

LUJ

Seral No Sample Point Cale Time Issued Pr.orly

J 1289.-574O BECHTOLD I1 - 9: 2 R!
Delermration MeJlO S1alcard ResulI Unds Charge Code Reruns

LA-925-1T G/1L E14157 -

Sample Size 
Customer 10

Fiema:1Ss CaiCL~a~-s ;esu!'s

Analyst - 1 Analys - 2 Aralyst - 3 Analyst -4 Anlys 5

H's Hrs -rs Hrs

Cate Tne Corp~eed L 'I Mgr

54-6800-061 -R-10-83

1



PLACE ANALYTICAL CARD IN BOX BELOW-DO NOT WRITE IN SPACE

VVC-SD-WMDP-q _0 _

C-,

-LJ

Ser:al No Sample Poin t &, 12 Time Issued Priority

J.1289.-5940 ECHTOLD ~ 1- 4-9- 9: 2 13
Delerrnation Meir,:c Siancard gesul Unis Chage Code Reruns

U LA-925-1 6 % RECOVERY B14157 3
Sarnple S e Customer ID

re"arks Calculatnces ;s,s

PI KE IDP/'436%'-0 -
P IKE VOLU , jc)

Aralyst - 1 Aralyst - 2 Analyst - 3 Analyst - 4 Analyst - 5

HrS Hrs HS HI'S HIS

Dale T-ne Ccnreled Lat Igr

54-6800-061 (R-10-831

URANIUM LA-925-106 (B-0) SPIKE SPIKE

x4t V pike concentration (gU/L) cP 5.04E-04

1289-5940 rolume of water (mL) 4.5

_______ folume of fluran (mL) 1
393 lolume of sample (ml) VSAM 0.0500

TRetU N. olume of liquid in cell VSUH 5.55
3 (sample + fluran + water)

m olume of spike (ml) VP 0.1000

WB88807 olume of liquid in cell ViOT 5.65

. :(sample + fluran + water + spike)

T BATES )eflection (sample + fluran) DSAM 0.32

.u ).flection (sample + fluran + spike) DS+S 0.6
12/16/93 ilution factor of sample DF 102

ilution factor of spike DFS 102

,pike value (matrix) (gU/L) SV 3.8600E-02

7reparation factor of sample PF 1

oncentration (gU/L) Form I or Form 3 (SAMPLE) gU/L1 6.5200E-02

oncentration (gU/L) gU/lS 1.131E-01

. Recovery 124.2

gU/L = (DSAM*VSPtP*DF*PF) / (((VTOT/VSUB) * DS+S - DSAM) * VSAM)
%Recovery ((gU/IS - gU/Lt) * (DFS / (DF * PF) / SV) * 100

% RECOVERY = 124.19

/1
Data Entry by: Date: 16-Dec-93

Approved by: Date: j ? -9C c- .

P-age I of IForm 2 Rev. 2.1



PLACE ANALYTICAL CARD IN BOX BELOW-DO NOT WRITE IN SPACE

WHC-SD-WM-DP-057 REV 0
Ser al No Sampie P n ae Time Issued Prnordy

Determra!on Melc.o Stancard Res: Umrs Charge Code Reons

Cusiomer ID

/00
Remarks. Calcuancs Res s

K'- 0

I .-

URANIUM : LA-925-106 (B-0) SPIKE _ SPIKE

S h 'pike concentration (gU/L) CSP 5.04E-04

1289-5940 olume of water (mL) 4.5

lolume of fluran (mL)

2393 olume of sample (mL) VSAM 0.0500

RerUn N . olume of liquid in cell VSUB 5.55

4 _ _ (sample + fluran + water)
o ume of spike (mL) VSP 0.1000

W88807 olume of liquid in cell VIMT 5.65

Analyet (sample + furan + water + spike)

T BATES )eflection (sample + fluran) DSAM 0.3

xeeflection (sample + fluran + spike) DS+S 0.62

12/16/93 ilution factor of sample DF 102

ilution factor of spike DFS 102

,pike value (matrix) (gU/L) SV 3.8600E-02

'reparation factor of sample P.F 1

oncentration (gU/L) Form 1 or Form 3 (SAMPIE) gU/Li 5.5600E-02

:ncentration (gU/L) gU/lS 9.314E-02

% Recovry 97.3

gU/L = (DSAM*VSP*(SP*DPPF) / (((VMIT/VSUB) I DS+S - DSAM) VSAM)
%Recovery = ((gU/LS - gU/Li) (DFS / (DF* PF) / SV) * 100

% RECOVERY = 97.25

IiData Entry by: J A Date: 16-Dec-93

Approved y El Date: 
-~ ~ ~ i =E9- ~

Form 2 Rev. 2.1

C-,

L.J

C/)
1-LU

.30

Aralyst - I A'a yss- 2 Analysl - 3 Analyst - 4 Analyst - 5

H 's H s H's H1s

Owe T'e Cc;eted La k.1 'v

S n.,-Lga
iF

I

-5 8z

rage 0

-" )'8 3 0



WESTINGHOUSE HANFORD COMPANY OUT FOR RERUN
WHC-SD-WM-DP-057 REV 0 222-S LABORATORY

ANALYTICAL BATCH
Lab Segment Serial No. Customer ID:

J / - / E~/ 4
Analysis:

S2/ LLVi&'1

Sample Prep:

1 4 -t t 1W '

_____ __ I 7'~~'I1I1
I~ ~S~

Instrument: 0 cc Procedure/ Rev: z

Technologist Date: -23

Starting Time: Temperature

Ending Time: Chemist:

Comments: 54-n'L6 ?tZ /0, (S4.4,d

Description Lab ID Description Lab ID

1 INITIAL LMCS ChECK STD 7/ D1
2 REAGENT BLANK 12

5 8~ 7 15
6 _ __16

8 18

9 19

10 20

Standard Primary Book No. Second Book No. Third Book No. and Final Vol. of
Type and Aliquot Vol. and Aliquot Vol. Aliquot Vol. Standard

z InL4

a I

0A

A-6000-881 (031921

13 1



WHC-SD-WM-DP-05 7 REV 0
ANALYTICAL BATCH SUMMARY SHEET

METHOD: DATE START:

LA-925-1 06 NOVEMBER 30, 1993
PREPARED BY: DATE COMPLETE:

J.L. Slippern ' /'9 I," DECEMBER 19, 1993

UNITS: ug/mL
SPL NAME SPL ID ANALYTE RESULT #1 RESULT #2 RESULT #3 AVERAGE 2*SD PREC ACCU %REC DET LIM % CT ER

STD 144B38 J1303 U 3.62E-02 _ _93.8 3.29E+00

BLANK J1304 U <3.22E+00 3.22E+00

KE24A J1289 U 6.91E+01 6.52E+01 6.52E+01 6.65E+01 4.5 6.8 4.07E+00

KE24A J1289 U SPIKE 22.8 120.1
151.1

NARRATIVE: NO SPECIAL PROBLEMS/METHOD VARIATIONS IN THIS BATCH
LIST SPECIFIC PROBLEMS/VARIATIONS FOR THIS BATCH:

The results for the standard are in gU/L.

RECOVERY OF THE SPIKE DUPLICATE EXCEEDS CONTROL LIMITS.
RERUN REQUESTED.

"", 832



WHC-SD-WM-DP-057 RVO
PLACE ANALYTICAL CARD IN BOX BELOW-DO NOT WRITE IN SPA

Serial No .Sample Point Date Time issued Priority

Determination Method Standard Result Units Charge Code Reruns

Sample Size Customer ID

Remarks Calc iai ons, Results

OUT FOR RERUNC
Analyst - 1 Analyst - 2 Analyst - 3 Analyst - 4 Analyst - 5

Hrs Hrs Hrs Hrs Hrs

Date Trie Completed Lab Urt Mgr ) -- 1 13

54-6800-061 (R-10-83)

URANIUM: LA-925-106 (B-0) LIQUIDS IF STANDARD

ie1 spike concentration (gU/L) CSP 5.04E-04
J1303-5540 Volume of water (mL) 4.5

.D .Volume of fluran (mL) 1
2271 Volume of sample (mL) VSAM 0.100

R 1run:o, Volume of liquid in cell VSUB 5.60
1 (sample + fluran + water)

n&trment Deflection (sample + fluran) DSAM 0.22
Volume of spike (mL) VSP 0.100
Tolume of liquid in cell (mL) VITT 5.70
(sample + fluran + water + spike)

eD Deetion (sample + fluran + spike) DS+S 0.52
111/30/93 Dilution factor of sample DF 101

Digestion Dilution Factor of Sample DDF 1

reparation Factor PF 1

oncentration in sample (gU/) 3.62E-02

gU/L in Sample = ((DSAM*VSP*CSP*DPDDPPF)/(l(IVr0T/VSUB*(DS+S))-DSAMI*VSAM))
gU/L in Digest = ((DSAM*VSP*CSP*DF*PF)/([(IVTT/VSUB}*(DS+S))--DSAMl*VSAM))
0.02 is used as the Sample Deflection Reading for Calculating Less Than Values & Detection Level
Detection Level=((0.02*SP*CSP*DPDDF*PF)/(IVTOT/VSUB *(DS+s))-DSAMl*VSAM))* 1E6 g/g / 1000 mL/L)

U in sample gU/L=- 3.62E-02 |
U in pg/mL- 3.62E+01 1

DOTECJ'N LEVEL pg/mL=- 3.29E+00

833

C-')
Lii

I-
C3,

LU

IData Entry by: Yp-z.. - Date: 06-Dec-93
Approved by: -cS , Date: _k,5 / 9
Form 1 Rev. 1.2 . Page 1 of 1



WHC-SD-WM-DP-057 REV 0
PLACE ANALYTICAL CARD IN BOX BELOW-DO NOT WRITE IN SPACE

Seral No Sample Point Da1e Time Issued Priority

Determination Method Standard Result Unts Charge Code Reruns

Sample Sz Customer ID

Remarks Caicu aons Resuils

67 e'Kcl

OUT FOR RERUN,"-
Analyst - 1 Analyst - 2 Analyst - 3 Analyst - 4 Analyst - 5

Hrs Hrs Hrs His Hrs

Date Time Completed Lao Un t Mgr - .

54-6800-061 lR-10-83)

URANIUM LA-925-106 (B-0) LIQUIDS BLANK

Sil~ l'o Spike concentration (gU/L) CSP 5.04E-04
J1304-5640 Volume of water (ML) 4.5

.atch VD olume of fluran (mL) 1
2271 Volume of sample (mL) VSAM 0.100

_________ Volume of liquid in cell VSUB 5.60
(sample + fluran + water)

Det )eflection (sample + fluran) DSAM 0.02

B88807 Volume of spike (mL) VSP 0.100
- .... Volume of liquid in cell (mL) VTOT 5.70

(sample + fluran + water + spike)
~ ..._....;..._eflection (sample + fluran + spike) DS+S 0.33

11/30/93 )ilution factor of sample DF 101

gU/L in Sample =
gU/L in Digest =

Digestion Dilution Factor of Sample DDF 1

reparation Factor PF 1

ncentration in sample (gU/L) < 3.22E-03

((DSAM*VSP*CSP*DPDDF*PF)/([(VTOT/VSUB *(DS+S))-DSAM1*VSAM))
((DSAM*VSP*CSP*DFPF)/([(IrT/VSUBJ*(DS+S))-DSAi*VSAM))

0.02 is used as the Sample Deflection Reading for Calculating Less Than Values & Detection Level

Detection Level=((0.02*VSP*CSP*DF*DDPPF)/(lVTOT/VSUB *(DS+S))-DSAM*VSAM))*(1E6 pg/g / 1000 mL/L)
U in sample gU/L = < 3.22E-03

U in Ig/ml, = < 3.22E+00|

DETECTION LEVEL ig/mI- 3.22 E+O0
REPORT RESULT AS A < (LESS THAN) VALUE

FbData Entry by: - Date: 06-Dec-93

Approved by: Date: /1
Form 1 Rev. 1.2 Page 1 of 1

834

(Z)
C-)

-LJ

M,



CD,C-4

CM

gU/L in Sample =
gU/L in Digest =

)igestion Dilution Factor of Sample DDF 1

reparation Factor PF 1

uoncentration in sample (gU/L) 1 6.91 E-02

((DSAM*VSP*CSP*DF*DDPPF)/((IVT0T/VSUB *(DS+S))-DSAM*VSAM))

((DSAM*VSP*CSP*DF*PF)/((VTOT/VSUB *(DS+S))-DSAM*VSAM))
0.02 is used as the Sample Deflection Reading for Calculating Less Than Values & Detection Level

Detection Level=((0.02*VSP*CSP*DF*DDF*PF)/([VTT/VSUBJ*(DS+S))-DSAM*VSAM))*(1 E6 pg/g / 1000 mL/L)
U in sample gU/L= 6.91E-02 |

U in pg/mL= 6.91E+Ol 1

DETECTION LEVEL pg/mL 4.07E+00

Data Entry by: Date: 06-Dec-93

Approved by: Date: I ,; ' /I
Form 1 Rev. 1.2 V Page 1 of 1

-. 1~~-8:35

WHC-SD-WM-DP-057 REV 0
PLACE ANALYTICAL CARD IN BOX BELOW-DO NOT WRITE IN SPACE

Serial No Sampte Pont Date Time Issued Priority

Determination Method Standard Result Units Charge Code Reruns
TA ;7~ ,

Sample Size ) ' '-'- . .. -- ( / / -, -a Customer ID

'00 -- /4 OC
Remarks Caiculations Resw's

) aly->-1OUT FOR RERUN 1
Analyst - 1 Analyst - 2 Analyst - 3 Analyst - 4 Analyst - 5

His His Hrs Hrs Hrs

Date Time Completed Lab Unt Mgr

54-6800-061 (R-10-83)

URANIUM: LA-925-106 (B-0) LIQUIDS SAMPLE

.__________. Spike concentration (gU/L) CSP 5.04E-04
J1289-5740 Volume of water (mL) 4.5

- AkwVolume of fluran (ML) 1

2271 Volume of sample (mL) VSAM 0.100

Reun N. 3Volume of liquid in cell VSUB 5.60
(sample + fluran + water)

Istrument Deflection (sample + fluran) DSAM 0.34

WB88807 Volume of spike (mL) VSP 0.100

.. A...yL Volume of liquid in cell (ml) VIOT 5.70
(sample + fluran + water + spike)

.... eflection (sample + fluran + spike) DS+S 0.58
111/30/93 Dilution factor of sample DF 101



WHC-SD-WM-DP-057 REV 0
PLACE ANALYTICAL CARD IN BOX BELOW-DO NOT WRITE IN SPACE

Serial No Sample Point Date Time Issued Priority

Determinaton Method Standard Result Unts Charge Code Reruns

i - .1,1

Sample Size / hI-r--/ Customer 10

Remarks Catculatcons Results

t IOR RERUI\&
-a Iy s t - 1 Analyst - 2 Analyst - 3 Analyst - 4 Analyst - 5

Hrs Hrs Hrs H!s Hrs

Date Time Completed Lab Un t Mgr

54-6800-061 iR-10-83)

URANIUM LA-925-106 (B-0) LIQUIDS SAMPLE

SeRi No. pike concentration (gU/L) CSP 5.04E-04

J1289-5740 Volume of water (mL) 4.5

B t .D . olume of fluran (mL) 1

2271 Volume of sample (mL) VSAM 0.100

Volume of liquid in cell VSUB 5.60

2 (sample + fluran + water)

Xstrumentlp Deflection (sample + fluran) DSAM 0.32
WB88807 Volume of spike (mL) VSP 0.100

Anst: Volume of liquid in cell (mL) V'IT 5.70
(sample + fluran + water + spike)

____ .; eflection (sample + fluran + spike) DS+S 0.56
11/30/93 Oilution factor of sample DF 101

3i etion flilutior tnn ef Sant DDF
?reparation Factor PF

3oncentration in sample (gU/L) 6.52E-02

gU/L in Sample = ((DSAM*VSP*CSP*DPDDFPF)/(l[(VTOT/VSUB *(DS+S))-DSAM*VSAM))
gU/L in Digest = ((DSAM*VSP*CSP*DF*PF)/((VTOT/VSUBJ*(DS+S))-DSAM*VSAM))

0.02 is used as the Sample Deflection Reading for Calculating Less Than Values & Detection Level

Detection Izvel=((0.02*VSP*CSP*DFDDPPF)/([ VTOT/ VSUB*(DS+S))-DSAM* VSAM))*(1E6 pg/g / 1000 miL/L)

U in sample gU/L= 6.52E-02 ]
U in pg/mL- 6.52E+01 |

DETECTION LEVEL pg/mL= 4.07E+00

836

CD-

LUJ

-_J

C,,
LU

IlData Entry by: Date: 06-Dec-93

Approved by: Date: /> ( s / qi

Form 1 Rev. 1.2 Page 1 of 1

1



WHC-SD-WM-DP-057 REV 0
PLACE ANALYTICAL CARD IN BOX BELOW-DO NOT WRITE IN SPACE

54-6800-061 tR-10-83)

URANIUM : LA-925-106 (B-0) LIQUIDS J SAMPLE

S~~I t~to+ pike concentmtion (gU/L) CSP 5.04E-04
J1289-5740 Volume of water (mL) 4.5

..t.. .D. Volume of fluran (mL) 1
2271 Volume of sample (mL) VSAM 0.100

R.ru. No. lume of liquid in cell VSUB 5.60
3 (sample + fluran + water)

.str..... Deflection (sample + fluran) DSAM 0.32
WB88807 Volume of spike (mL) VSP 0.100

. a Volume of liquid in cell (mL) VTOT 5.70
(sample + fluran + water + spike)

______ Deflection (sample + fluran + spike) DS+S 0.56
111/30/93 Oilution factor of sample DF 101

)igestion Dilution Factor of Sample DDF 1
'reparation Factor PF 1

oncentration in sample (gU/L) ' 6.52E-02
gU/L in Sample = ((DSAM*VSP*CSP*DF*DDF*PF)/([(IVTOT/VSUB*(DS+S))-DSAM*VSAM))
gU/L in Digest = ((DSAM*VSP*CSP*DF*PF)/(l({VT0T/VSUBJ*(DS+S))-DSAM*VSAM))
0.02 is used as the Sample Deflection Reading for Calculating Less Than Values & Detection Level
Detection Level=((0.02*VSP*CSP*DPDDPPF)/([VTT/VSUB *(DS+S))-DSAM*VSAM))*( 1E6 pg/g / 1000 mL/L)

U in sample gU/LI 6.52E-02 |
U in pg/mL= 6.52E+01

DETECTION LEVEL pig/mL= 4.07E+0O

Data Entry by: Date: 06-DeC-93

Approved by: Date: 1 / /

Form 1 Rev. 1.2 Page 1 of 1

--.. 837

C/)

w

Serial No Sample Point Date Time Issued Priority

Determination Method, Standard Result Units Charge Code Reruns

......... 'i< IA

Sample Size , n -'/ & -- /,< t4t. Customer I D

Remarks, Calcuations Resuls

OUT FOR RERUM'
Analyst - 1 AnaTyst - 2 Analyst - 3 Analyst - 4 Analyst - 5

His Hrs Hrs His His

Date Time Completed Lab Unit Mgr -3

1)~3>N / /Z/0)
I



C-

-J

<w

Form 2 Rev. 2.1 Page 1 of 1

838~

PLACE ANALYTICAL CARD IN BW Jf i4 sR S O

Serial No Sample Pont Date Time Issued Priority

Determination Method Standard Result Units Charge Code Reruns

Sample Sze o /CutoeI

RemainS. Ca 2)jations Re-t

/cOc3. I %

n~r ruOUT FOR RERUN,;
Analyst - 1 Analyst - 2 Analyst - 3 Analyst - 4 Analyst - 5

His HS HrS His Hrs

Date Tme Completed Lab Unit Mgr

54-6800-061 (R-10-83)

URANIUM : LA-925-106 (B-0) SPIKE SPIKE

Sesiel *4 p3 ike concentration (gU/L) CSP 5.04E-04
J1289-5940 Volume of water (mL) 4.5

BatVh D olume of fluran (mL) 1
2271 Volume of sample (mL) VSAM 0.0500

Rro .o. Volume of liquid in cell VSUB 5.55
1 _ (sample + fluran + water)

trtnen Volume of spike (mL) VSP 0.1000
WB88807 Volume of liquid in cell VIlT 5.65

. y. .~I (sample + fluran + water + spike)
)eflection (sample + fluran) DSAM 0.28

X ":',Deflection (sample + fluran + spike) DS+S 0.52
11/30/93 ilution factor of sample DF 102

ilution factor of spike DFS 102
3pike value (matrix) (gU/L) SV 3.8600E-02
reparation factor of sample PF 1
ncentration (gU/L) Form 1 or Form 3 (SAMPLE) gU/L1 6.91OOE-02

oncentration (gU/L) gU/lS 1.154E-01
[. Recovery 120.1

gU/L = (DSAM*VSP*CSP*DF*PF) / (((VIOT/VSUB) * DS+S - DSAM) VSAM)
%Recovery = ((gU/IS - gU/L1) * (DFS / (DF * PF) / SV) * 100

% RECOVERY = 120.07

jData Entry by: Date: 06-Dec-93

Approved by: Date:



VHC-SD-WM-DP-057 REV 0
PLACE ANALYTICAL CARD IN BOX BELOW-DO NOT WRITE IN SPACE

Serial No Sample Point Date Time Issued Priortty

Determination Method Standard Result Units Charge Code Reruns

Sample Size /C) p /k ? /} / )Customer ID

Remarks Caicu azons Resul's

T - :r ' T l-

OUT FOR RERUN,
-Ane st - 1 Analyst - 2 Analyst - 3 Analyst - 4 Analyst - 5

HIrs HrS HIrs Hs HrS

Date T me Comrple ed Lab Unit Mgr - -

f 13 )C99 IiY()2Q 9-1
U., 54-6800-061 (R-10-831

URANIUM : LA-925-106 (B-0) SPIKE IF_ SPIKE
Ses .... 3pike concentration (gU/L) CSP 5.04E-04

J1289-5940 Volume of water (mL) 4.5
9atch 3) folume of fluran (t) 1

2271 Volume of sample (mL) VSAM 0.0500
RftnV No. olume of liquid in cell VSUB 5.55

2 _ __ (sample + fluran + water)
r e I volume of spike (mL) VSP 0.1000

WB88807 Volume of liquid in cell VWOT 5.65
. y (sample + fluran + water + spike)

)eflection (sample + fluran) DSAM 0.3
)eflection (sample + fluran + spike) DS+S 0.54

11/30/93 ilution factor of sample DF 102
ilution factor of spike DFS 102

3pike value (matrix) (gU/L) SV 3.8600E-02
reparation factor of sample PF 1
:>ncentration (gU/L) Form 1 or Form 3 (SAMPLE) gU/L 6.5200E-02
'oncentration (gU/L) gU/IS 1.235E-01
.Recovery 151.1

gU/L = (DSAM*VSP*CSP*DF*PF) / (((VTOT/VSUB) * DS+S - DSAM) * VSAM)
%Recovery = ((gU/IS - gU/L1) * (DFS / (DF * PF) / SV) * 100

%RECOVERY = 151.07

IData Entry by: 
Date: 06-Dec-93

Approved by: p Date: m ( '/

C)

LLU
IJ

CID

Form 2 Rev. 2.1 -/ Page 1 of 1



WESTINGHOUSE HANFORD COMPANY

WHC-SD-WM-DP-057 REV 0 222-S LABORATORY

ANALYTICAL BATCH
Sgment Serial No. Customer ID: 1 7 J 3

0Z- <)A Pt jY/65~§ 'L
Analysis: 6 Sample Prep:

Instrument: Procedure/ Rev: §-
TechnologistK- -7 , Date:

Starting Time: Temperature 6

Ending Time: Chemist: n

Comments:
/ I ~5-/;~c~ C~(~~Y~\

~ OCJ\(JrkS~ ,4jrr2.

5 7 a h
6 _ _-(-) -__ _ _ _

7 '... 7 5

9

101

Description Lab ID

12-

13

14

15

16

17

18

19

20

Standard Primary Book No. Second Book No. Third Book No. and Final Vol. of
Type and Aliquot Vol. and Aliquot Vol. Aliquot Vol. Standard

4-a -- 1' / .A-,600_-__1_ _3/92)

A-6000-881 (03/92)

Description Lab ID

2 Lf _ _ _

3 _ _ __ _ _ __ _ 3 9 9

4 Z-Juk - ,



WHC-SD-WM-DP-0
57 REV 0

METHOD:

.L A -25- 1, CZ
PREPARED BY:

UN,'ITSi

SPL NAME .,.Y .

STD144B38 J 32

BLANK J1 u U <45 C -02

KE24A J1, 2" ) 4 C -1

KE24A J117 n K O -1

NARRATIVE: C

The results for tlhe sno n L

AL PROBLEMS/METHOD VARIATIONS IN THIS BATCH
FIC PROBLEMS/VARIATIONS FOR THIS BATCH:

Re iu 0 r-ve- - t )'~~ C.%-l~~ .. yV'*-\ \ A i ~ .

, a 841

ANALY,!CAL BATCH SUMMARY SHEET

DATE START:

NOVEMBER 10, 1993
DATE COMPLETE:

NOVEMBER 22, 1993

RESULT # RESULT # AVERAGE 2*SD PREC ACC %RE DET LIM % CT ER

95.8 4.11E+00

4.55E-02

4.13E+00
3.72E+01 I4.30E-02 4.11 E+01 1 8.7 1 163 4 .30E+

iii I 4.30E+00 ___

II - - ___ 174.7 _ _ _

I - - -~ - F____

3.72E+01 4.30E-02 4.11E+0 3 430E+00

6.74E-01 10.6 157.1



PLACE ANALYTICAL CARD IN BOX BEL M97CRFV Q

Serial No Sample Point Date Time issued Priority

Determination Method Standard Result Units Charge Code Reruns

Sample Size Customer ID

Remarks

-P KE ID/V-,AL a4E--~
D T,

rfl r X FOR RERUN
Analyst - 1 Analyst - 2 Analyst - 3 Analyst - 4 Analyst - 5

Hrs

Date [Time Completed Lab Unit Mgr

0,J 19<OOOt -O-3

URANIUM : LA-925-106 (B-0) LIQUIDS STANDARD

f . fpike concentration (gU/L) SP 5.04E-04

J1303-5540 Volume of water (mQ 4.5

________' Volume of fluran (mL) 1

2108 Volume of sample (ml) VSAM 0.100

V olume of liquid in cell VSUB 5.60

0 (sample + fluran + water)

D e leflection (sample + fluran) DSAM 0.18

L10620 Volume of spike (rnl) VSP 0.100

Volume of liquid in cell (ml) VI'IT 5.70

R ACHEN (sample + fluran + water + spike)

Wt: )eflection (sample + fluran + spike) DS+S 0.42

11/10/93 ilution factor of sample DF 101
'- - - -

fli1~tia Ws'tnrflU zsmh, ~ Ju1

Preparation Factor PF

Concentation in sample (gU/L) I3.70E-02
gU/L in Sample = ((DSAM*VSP*CSP*DFDDF*PF)/((vTT/vsuB*DS+S))-DSAMj*VSAM))
gU/L in Digest = ((DSAM*VSP*CSP*DF*PF)/([(IV'OT/VSB(DS+S))-DSAM*VSAM))

0.02 is used as the Sample Deflection Reading for Calculating Less Than Values & Detection Level

Detection level=((0.02*VSP P*DPDDPF)/(Y0/SDS+S))DSAVAM I g/g / 1000 mL/L)

U insl --/~ 3.70E-02 iIU in EgnL- 3.70E+01

DETECIION LEVEL pg/mL= 4.11E+00

Data Entry by: Date: 10-Nov-93 I
pproved by: Date:

Form 1 Rev. 1.2 Page 1 of 1

LIJ

H-
U,)
wJ-

(

Hrs H'sHrs Hrs

L/ I I 54-6800-061 R-10-83)

DDuDi ti Dilution F e



WHC-SD-WM-DP-05 7 REV 0
PLACE ANALYTICAL CARD IN BOX BELOW-DO NOT WRITE IN SPACE

Seral No Sample Pont Date Time issued Priority

Determnation Method Standard Result Unts Charge Code Reruns

UC, nL O UG/7L -14157 
Sample S ze Customer ID

--Remnaris Calcoiaie6sWY L/5sf

Analyst - Analyst - 2 Analyst -3 Analyst - 4 Analyst - 5

Hrs Hrs Hrs [R ERU -

Date Tnme Competed Lab Unit Mgr

54-6800-061 lR-10-83)

URANIUM LA-925-106 (B-0) LIQUIDS BLANK

'$dal N>. 3pike concentration (gU/L) (SP 4.58E-05

J1304-5640 Volume of water (ml) 4.5

; olume of fluran (ml)

2108 Volume of sample (ml) VSAM 1.000

Volume of liquid in cell VSUB 6.50

_ _ _ _ (sample + fluran + water)

k_________ Oeflection (sample + fluran) DSAM 0.02

L10620 Volume of spike (ml) VSP 0.100
olume of liquid in cell (ml) VI'T 6.60

R ACHEN (sample + fluran + water + spike)

._._______eflection (sample + fluran + spike) DS+S 0.22

11/10/93 ilution factor of sample DF 101
12

!___ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

Preparation Factor PF
Concentration in sample (gU/L) . 4.55E-05

gU/L in Sample = ((P*DS DPP(CSP*DF*DDF*PF)/([(DT/VSL*(S))DS SAM]*VSAM))
gU/L in Digest = ((DSAM*VSP*CSP*DPPF)/((IVTOT/VSU(DS+S))-DSAM*VSAM))
0.02 is used as the Sample Deflection Reading for Calculating Less Than Values & Detection level

Detection Level=((0.02*VSP*CSP*DPDDF*PF)/((VTOT/VSUL*(DS+S))-DSAM*VSAM))*(I E6 pg/g / 1000 mL/L)
U in sample gU/L = <I 4.55E-05 

U in pg/mL = < 4.55E-02_|

DETECTION LEVEL pg/mL= 4.55E-02

.REPORT RESULT AS A < (LESS THAN) VALUE

Data Entry by: Date: 10-Nov-93

Approved by: - . . - Date: \ n_ -__
Form 1 Rev. 1.2 - Page 1 of 1

843

C.)

C :1

-W

crj
LU

DDFDi tion Dilutio e



C-
C-'

-J

C/)
WJ

DETECTION LEVEL pg/mL= 4.30E+00

.*-844

WHC-SD-WM-DP-057 REV 0
PLACE ANALYTICAL CARD IN BOX BELOW-DO NOT WRITE IN SPACE

Serial No Sample Point Date Time Issued Priority

Determination Method Standard Result Units Charge Code Reruns

7 LA-2 - uG ML E _57

Sample Size 
Customer ID

Remarks Calculations Results

4.30

Analyst - 1 Analyst - 2 Analyst - 3 Analyst - 4 Analyst - 5

0UT R 1-rRUN
His Hrs Hrs Hrs His

Date Time Completed Lao Unit Mgr

5468001 R-10-83)

URANIUM : LA-925-106 (B-0) LIQUIDS SAMPLE

> w3 . pike concentration (gU/L) CSP 5.04E-04

1289-5740 Volume of water (mL) 4.5

Batch & lVolume of fluran (ml)

2108 Volume of sample (mL) VSAM 1.000

ltrn N olume of liquid in cell VSUB 6.50

0 (sample + fluran + water)

=10$t fln:t )eflection (sainple + fluran) DSAM 0.2

L10620 Volume of spike (ml) VSP 0.100

olume of liquid in cell (m VTOT 6.60

R ACHEN (sample + fluran + water + spike)

eflection (sample + fluran + spike) DS+S 0.43

11/10/93 ilution factor of sample DF 101

aigestion Dilution Factor of Sample DDF _ ___ 1_

reparation Factor _._FE - 1..._..- -0

3 t ration in sample (gU/L) 
4.30-021

gU/L in Sample VSPCP*DDPPF I VTOT U (DS+S)DSAM*VSA)

gU/L in Digest = ((DSAM*YSP*(SP*DF*PF)/([(IVTOT/VU (DS+S))-DSAM*VSAM))

0.02 is used as the Sample Deflection Reading for Calculating less Than Values & Detection Level

Detection Level=((0.02*VSP*CSP*DF*DDPPF)/(E VTOT/v DS+S))DSAM*VSAM) 1E6 g/g / 1000 mL/L)

U in sample gU/l5;= 4.30E-02

U in g/mL= 4.30E+01

Data Entry by: Date: 10-Nov-93 1

DApproved by:
Form 1 Rev. 1.2 Cj Page 1 of 1



WHC-SD-WM-DP-057 REV 0
PLACE ANALYTICAL CARD IN BOX BELOW-DO NOT WRITE IN SPACE

(

a,

URANIUM: LA-925-106 (B-0) LIQUIDS SAMPLE

3pike concentration (gU/0 CSP 5.04E-04

1289-5740 Volume of water (ml) 4.5

__________ olume of fluran (mr 1

2108 Volume of sample (ml) VSAM 1.000

S... ..olume of liquid in dell VEUB 6.50

o (sample + fluran + water)
Mstm Deflection (sample + fluran) DSAM 0.18

L10620 Volume of spike (mI) VSP 0.100

.. olu.me of liquid in cell (ml) VIOT 6.60

R ACHEN (sample + fluran + water + spike)

*: eflection (sample + fluran + spike) DS+S 0.42

11/10/93 ilution factor of sample DF 101

LLgs VIuA n acor p

Preparation Factor PF 10

Concentration in sample (gU/1) 3.72E-02

gU/L in Sample = ((DSAM*VSP*CSP*DF*DDPPF)/(I({VTT/VSB(DS+S))-DSAMrVsAM))
gU/L in Digest = ((DSAM*VSP*CSP*DPPF)/(lVOT/VSJ*(DS+S))-DSAM*VSAM))
0.02 is used as the Sample Deflection Reading for Calculating Less Than Values & Detection Level

Detection Ievel=((0.02*VSP*CSP*DF*DDF*PF)/(OVrTT/VSUNDS+S))-DSAM *VSAM))*(1E6 pg/g / 1000 mL/L)
U in sample gU/L I 3.72E-02 I

U in n/ = 3.72E+01

DCJEC=0N IEVEL pg/mL= 4.13E+00

CI-

C-,

LUL

Serat No Sample Point Date Time Issued Priority

Determination Method Standard Result Units Charge Code Reruns

A--L E14157
Sample S ze Customer ID

Remarks Ca cu a'rns Resulis

Analyst - 1 Analyst - 2 Analyst - 3 Analyst - 4 Analyst - 5

f_________ R R I

Hrs Hrs Hrs H - rs

Dale 1  Tme Completed Lao Unt Mgr

A 4 A806 10 -83)

Data Entry by: Date: 10-Nov-93

IlA p p rov e d b y : P ag e D ate: \f -1-

Form 1 Rev. 1.2 C) Page 1 of 1

- - -(

DDF IDi ti Dil ti F t of e

s45



W HC-SD-WVMpOP..7 REV 0
PLACE ANALYTICAL CARD IN BOX BELOW-DO NOT WRITE IN SPA

Serial No Sample Point Date Time issued Prinornty

Determination Method Standard Result Units Charge Code Reruns

LA-)5-1 , JG/ML E14I57 C)
-Sample Size Customer ID

Remarks, Caicu a'ors Results

fro-3

! o uct-

~ 7ThA-

URANIUM : LA-925-106 (B-0) LIQUIDS SAMPLE

Twpike" concentration (gUL CSP 5.04E-04

J1289-5740 Volume of water (ml) 4.5

F atI.h Volume of fluran (mO)

2108 Volume of sample (ml) _AM 1.000

olume of liquid in cell V/UB 6.50

o (sample + fluran + water)

kDe n flection (smple + fluran) DSAM 0.2

L10620 volume of spike (m) VSP 0.100

1oune of liquid in cell (niL) VIT 6.60

R ACHEN (sample + fluran + water + spike)

.0; Ieflection (sample + fluran + spike) DS+S 0.43

11/10/93 ilution factor of sample DF 101
* -- .l~nnI U1

gi e s o n U 0n ' - _ _I_ _ 1 0
Preparation Factor PF 10

concentration in sample (gU/O 4.30E-02

gU/L in Sample = (DSAM*SP*CP*DDPPF)/(Iv0T/VSU tDS+S)DSAMVSAM))

gU/L in Digest = ((DSAM*VSP*CSP*DPPF)/([(VrOT/VSUB(DS+S))-DSAM*VSAM))

0.02 is used as the Sample Deflection Reading for Calculating Less Than Values & Detection Level

Detection £6vel=((0.02*VSP*CSP*DF*DDFP/( V)T/VSU( )) pg/g / 1000 mL/L)

U in sample gU/L-I 4.30E-02 ]
U in m1;= 4.30E+01

DETECTION LEVEL pg/mL- 4.30E+00

Data Entry by: Date: 10-Nov-93

iAPProved by: A A ~) Date:

Form 1 Rev. 1.2 %3Page 1 of 1

-846

CD,

C-)

OIT FM E
Analyst - 1 Analyst - 2 Analyst - 3 A

Hrs Hrs Hrs His Hirs

Date Time Completed Lab Unit Mgr

54-6800-061 R-10-83)

DDFDi ti Dil ti F t of e



PLACE ANALYTICAL CARD IN BOX BELOW-DO NOT WRITE M-P057 REV 

Seral No Sample Point Date Time Issued Priority

- fr ].t- - :

2 .'EriTl 11 -- '. 9: 2 0
Determ.naon Method Standard Result Units Charge Code Reruns

T LA-925-106 % PECOVEBY E14157 0
Customer ID

Remaks acuiaons Resulis

SAMPLE SPIKED ID
SPIKE ID-/
SPIKE VOLUME-./Ldml

- /1?~/S-OV #7-~//

.,- rr~rs f-sr*fss If~I

yst - 2 Analyst - 3 t 4- i

HrS Hrs Hrs Hrs Hrs

Date Tne Completed Lab Urt Mgr

54- 80b-061 (R-10-83)

URANIUM LA-925-106 (B-0) SPIKE SPIKE

Seget he. pike concentration (gU/L) CSP 5.04E-04

1289-5940 olume of water (ml) 4.5

olume of fluran (ml)

2108 'olume of sample (ml) VSAM 0.1000

..e .. . / olume of liquid in mll VSUB 5.60

(sample + fluran + water)

.a4i*ht' .o.ume of spike (ml) VSP 0.1000

L10620 olume of liquid in mll VflMT 5.70

A y (sample + fluran + water + spike)

R ACHEN ection (sample + fluran) DSAM 0.25

eflection (sample + fluran + spike) DS+S 0.44

11/10/93 ilution factor of sample DF 102

)ilution factor of spike DFS 102

tike value (matrix) (gU/ SV 3.8600E-02

eparation factor of sample PF 10

enontxation (gU/) Form I or Form 3 (SAMPIE) gU/U 4.3000E-02

onentration (gU/I) gU/IS 6.496E-01

i Recov 157.1

gUA = (DSAM*VSP*"SP*DF*PF) / (((VIOT/VSUB) * DS+S - DSAM) ' VSAM)

%Reovery = ((gU/IS - gU/L) * (DFS / (DF * PF) / SV) 100

% RECOVERY = 157.14

IData Entry by: - Date: 10-Nov-93

Approved by: Lte: \ -
f~w 1

C~
CD

LJ

L-

al

Pa8g8 1 0Form 2 Rev. 2.1 ( j



WHC-SD-WM-DP-057 REV 0
PLACE ANALYTICAL CARD IN BOX BELOW-DO NOT WRITE IN SPACE

c

URANIUM LA-925-106 (B-0) SPIKE SPIKE

iWNii ike concentration (gU/L) (SP 5.04E-04

1289-5940 olume of water (mL) 4.5

olume of fluran (ml) 1

108 olume of sample (ml) VSAM 0.1000

RW *W p, olume of liquid in cell VSUB 5.60

0 (sample + fluran + water)
W Volume of spike (ml) VSP 0.1000

L10620 Volume of liquid in cell VIT 5.70

X (sample + fluran + water + spike)

R ACHEN lefection (sample + fluran) DSAM 0.26

flection (sample + fluran + spike) DS+S 0.44

11/10/93 ilution factor of sample DF 102

ilution factor of spike DFS 102

ike value (matrix) (gU/L) SV 3.8600E-02

partioni factor of sample PF 10

ncentration (gU/l) Form 1 or Form 3 (SAMPIE) gU/LI 3.7200E-02

ncentmtion (gU/1) gU/Is 7.115E-01

.Reoery 174.7

gUA = (SAM*VP*(SDF'*PF) / (((T/VSLUB) * DS+S - DSAM) * VSAM)

%Recovey ((gU/lS - gU/LI) * (DFS / (DF * PF) / SV) * 100

% RECOVERY = 174.69

IData Entry by: Date: 10-Nov-93

pproved by: Date: \
fS1

Form 2 Rev. 2. 1../

848

CD-
C-3

LUJ

Serial No Sample Point Date Time Issued Priority

1239.-5940 EChTOLL 11- 4-9 9: 2 
Determination Method Standard Result Units Charge Code Reruns

LA-925-106 % RECOVERY E14157 0
Sample Srze 45a Customer ID

* ~7i'~ (~'Zs ~KE24A
Remarks alculaions Resul s

AXPLE SPiKE

Analyst - 1 Analyst - 2 Analyst - 3 Analyst - 4 Analyst - 5

Hrs Hrs Hrs Hrs His

Date Time Completed Lab Unit Mgr

4P--761/ 100- - - I

Page a o



WHC-SD-W1pp-7 pr:
P.O. Box 1970 Richland, WA 99352

J1284D
CASE NARRATIVE - ICP

WHCPAL LABORATORIES
WHCPAL/CUSTOMER SAMPLE NOS: J1285 KE13A

J1286 KE20B
J1287 KE20D
J1288 KE23B

INORGANIC ANALYSIS 31289 KE24A

The data evaluation for this project will follow the guidelines
specified in "Sampling and Analysis Plan for 105-KE Basin Filter Backwash
Pit," (WHC-SD-NR-PLN-013). Contained in this report is the evaluation of the
data generated by Westinghouse Hanford Company - Processing and Analytical
Laboratories (WHC-PAL), 222-S Laboratory. Information will be organized by
quality control parameter.

INITIAL AND CONTINUING CALIBRATION VERIFICATION
All instrument calibration requirements were within specified control limits
of +25% during analysis.

INITIAL AND CONTINUING CALIBRATION BLANKS
All ICB and CCB analytical measurements were 0+2xIDL (Instrument Detection
Limits) with the following exceptions: The high values reported for Iron in
CCB-2 and CCB-3 are attributed to carryover from the samples. The amount of
carryover is insignificant relative to sample concentrations. The high values
reported for Silver are attributed to a low calibration blank. A high bias
near detection limits is indicated for Silver. Beryllium exceeded 2xIDL in
the ICB and Zinc in the ICB and CCB-4. The cause of these high readings is
unclear.

PRECISION
Precision requirements were met for all analytes except

For 31285: Boron (31.7%), Molybdenum (27.3%) and Samarium (76.3%).
For 31286: Boron (121.4%).
For J1287: Boron (62.6%).
For 31288: Copper (44.0%), Iron (65.3%), Lead (44.5%), Manganese
(100.7%) and Zinc (25.9%).
For 31289: Molybdenum (44.0%).

Failures for Lead, Molybdenum and Samarium are attributed to the low level (<
2xIDL) of these analytes in the samples. The failures for Copper, Iron,
Manganese and Zinc may be attributed to carryover from the previous runs.
Boron is subject to interference from Iron. Although correction factors were
in place, the magnitude of Iron relative to Boron results in poor precision
for Boron.

Hanford Operations and Engineering Contractor for the US Department of Energy64-7600-076



J1285 KE13A Page 2
J1286 KE20B
J1287 KE20D WHC-SD-WM-DP-0 57 REV 0J1288 KE23B
J1289 KE24A

SERIAL DILUTION
Serial dilution failures were noted for Calcium and Magnesium in-all samples,
Aluminum and Iron in J1288, and Cadmium, Iron, Manganese and Zinc in J1289.

COMMENTS
Instrument Detection Limits, Interelement Correction Factors and Linear Ranges
have been reported with sample 31226.

Brian Wels
Senior Scientist, WHCPAL

850



EWHC-SD-WM-DP-0 57 REV 0
COVER PAGE -

Lab Name: WHCPAL

Lab Code: 105KE Case No.:

INORGANIC ANALYSES DATA PACKAGE

Contract:

SAS No.: SDG No.:J1284D

SOW No.: 3/90

EPA Sample No.
_J1285_
_J1285D_
_J1285D_
_J1286

J1286D_
J1286D_

_J1287_
J1287D
J1287D

_J1288_
_J1288D
_J1288D
_J1289
_J1289D
_J1289D

Lab Sample ID
J1285
J1285T

_J1285D
_J1286
_J1286T

J1286D
_J1287

J1287T
_J1287D
_J1288
_J1288T

J1288D
J1289
J1289T

_J1289D

Were ICP interelement corrections applied ?

Were ICP background corrections applied ?
If yes - were raw data generated before
application of background corrections ?

Yes/No YES

Yes/No YES

Yes/No NO

Comments:

I certify that this data package is in compliance with the terms and
conditions of the contract, both technically and for completeness, for
other than the conditions detailed above. Release of the data contained
in this hardcopy data package and in the computer-readable data submitted
on floppy diskette has been authorized by the Laboratory Manager or the
Manager's designee, as verified by the following signature.

Signature: ;hA. Name: T -k X J>

Title: terv. C -k .

ILMO*

C
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Lab Name: WHCPAL_

Lab Code: 105KE

U. S. EPA - CLP WHC-SD-AW-DP-0 5 7 REV 0
1 EPA SAMPLE NO.

INORGANIC ANALYSES DATA SHEET

J1285
Contract:

Case No.: SAS No.: SDG No.: J1284D

Matrix (soil/water): WATER

Level (low/med):

% Solids:

LOW_

Lab Sample ID: J1285

Date Received: 11/04/93

0.0

Concentration Units (ug/L or mg/kg dry weight): UG/L_

Color Before:

Color After:

CAS No.

7429-90-5
7440-39-3
7440-41-7
7440-42-8
7440-43-9
7440-70-2
7440-47-3
7440-50-8
7439-89-6
7439-92-1
7439-95-4
7439-96-5
7439-98-7
7440-19-9
7440-21-3
7440-22-4
7440-23-5
7440-28-0
7440-66-6

COLORLESS

COLORLESS

Analyte

Aluminum_
Barium
Beryllium
Boron
Cadmium
Calcium_
Chromium_
Copper___
Iron
Lead_
Magnesium
Manganese
Molydenum
Samarium_
Silicon_
Silver-
Sodium___
Thallium_
Zinc_

Concentration IC

96700
677
112

51.5
743

11600
1410
2190

209000
1120
2530
3710
33.2
68.0
7370
19.7
2020

847
3200

U

Clarity Before: CLEAR_

Clarity After: CLEAR_

Q

*

E

_E____

*

*

*

M

P_
P_

P_
P
P
P_

P_
P_
P_
P_
P_

P_
P_
P_
P_
P_

P_
P_
P_

Texture:

Artifacts:

Comments:

FORM I - IN
S, 8 5 2 .

ILMO2 .1



U. S. EPA CLP WHC-SD-WM-DP-057 REV 0
1 EPA SAMPLE NO.

INORGANIC ANALYSES DATA SHEET

Lab Name: WHCPAL

Lab Code: 105KE

J1286
Contract:

Case No.: SAS No.: SDG No.: J1284D

Matrix (soil/water): WATER

Level (low/med):

% Solids:

LOW__

_0.0

Lab Sample ID: J1286___

Date Received: 11/04/93

Concentration Units (ug/L or mg/kg dry weight): UG/L_

CAS No.

7429-90-5
7440-39-3
7440-41-7
7440-42-8
7440-43-9
7440-70-2
7440-47-3
7440-50-8
7439-89-6
7439-92-1
7439-95-4
7439-96-5
7439-98-7
7440-19-9
7440-21-3
7440-22-4
7440-23-5
7440-28-0
7440-66-6

Analyte jConcentration C

Aluminum_
Barium_
Beryllium
Boron_
Cadmium_
Calcium_
Chromium-
Copper_
Iron_
Lead_
Magnesium
Manganese
Molydenum
Samarium_
Silicon_
Silver_
Sodium_
Thallium
Zinc_

Color Before: COLORLESS

Color After: COLORLESS

Clarity Before: CLEAR_

Clarity After: CLEAR_

Texture:

Artifacts:

Comments:

FORMiI - IN

I j

Q

*

E

__E___

29000
318

28.1
30.0

243
4990

865
781

558000
519

1410
1480
32.7
68.0
6860

6.0
1460

161
2540

M

P_
P_

P_
P_
P_
P_
P_
P_

P_
P_
P_

P_
P_
P_
P_
P_
P_
P_
P-

U

ILMO2 .1



Lab Name: WHCPAL.

Lab Code: 105KE

U. S. EPA - CLP WHC-SD-WM.-DP-05 7 REV 0
1 EPA SAMPLE NO.

INORGANIC ANALYSES DATA SHEET

J1287
Contract:

Case No.: SAS No.: SDG No.: J1284D

Matrix (soil/water) : WATER

Level (low/med):

% Solids:

LOW

Lab Sample ID: J1287___

Date Received: 11/04/93

0.0

Concentration Units (ug/L or mg/kg dry weight): UG/L_

r-r|

Color Before:

Color After:

CAS No.

7429-90-5
7440-39-3
7440-41-7
7440-42-8
7440-43-9
7440-70-2
7440-47-3
7440-50-8
7439-89-6
7439-92-1
7439-95-4
7439-96-5
7439-98-7
7440-19-9
7440-21-3
7440-22-4
7440-23-5
7440-28-0
7440-66-6

COLORLESS

COLORLESS

Analyte

Aluminum_
Barium
Beryllium
Boron_
Cadmium-
Calcium_
Chromium_
Copper___
Iron_
Lead
Magnesium
Manganese
Molydenum
Samarium_
Silicon_
Silver_
Sodium_
Thallium_
Zinc_

Concentration IC

49300
382

27.1
34.7

194
9640

808
1040

456000
735

3570
1610
49.2
68.0
7130

6.0
2160

161
1850

U

U

Clarity Before: CLEAR_

Clarity After: CLEAR_

Q

*

E

_E___

M

P_
P_
P_
P
P
P_
P_
P_
P_
P_
P_
P_
P_
P_
P_
P_
P_
P_
P_

Texture:

Artifacts:

Comments:

FORM I - IN

854 ILMO2 .1



Lab Name: WHCPAL_

U. S. EPA - CLP WHC-SD-VWAADPO 57 REV 0
1 EPA SAMPLE NO.

INORGANIC ANALYSES DATA SHEET

Contract: 
J1288

Lab Code: 105KE_ Case No.:

Matrix (soil/water): WATER

Level (low/med) : LOW_

% Solids:

SAS No.: SDG No.: J1284D

Lab Sample ID: J1288

Date Received: 11/04/93

0.0

Concentration Units (ug/L or mg/kg dry weight): UG/L_

Color Before:

Color After:

CAS No.

7429-90-5
7440-39-3
7440-41-7
7440-42-8
7440-43-9
7440-70-2
7440-47-3
7440-50-8
7439-89-6
7439-92-1
7439-95-4
7439-96-5
7439-98-7
7440-19-9
7440-21-3
7440-22-4
7440-23-5
7440-28-0
7440-66-6

COLORLESS

COLORLESS

Analyte

Aluminum_
Barium
Beryllium
Boron_
Cadmium-
Calcium_
Chromium_
Copper___
Iron
Lead_
Magnesium
Manganese
Molydenum
Samarium_
Silicon_
Silver_
Sodium___
Thallium
Zinc___

ConcentrationIC

2370
10.9

3.0
118
8.0

2190
20.2
17.5
1950
86.4

494
11.6
17.0
68.0
8350

6.0
2540

161
39.1

U

U

_

U

U

U

Q

E_
*

E_

E*
*
E
*

_*_

Clarity Before: CLEAR_

Clarity After: CLEAR_

M

P_
P_
P_
P_
P_
P_

P_
P_
P_
P_
P_
P_

P_
P_
P_
P_

P_
P_
P-

Texture:

Artifacts:

Comments:

FORM I. - IN

85.5 ILMO2. 1



Lab Name: WHCPAL

Lab Code: 105KE

U.S. EPA - CLP WHC-SD-WM-DP-057 REV 0
1 EPA SAMPLE NO.

INORGANIC ANALYSES DATA SHEET

J1289
Contract:

Case No.: SAS No.: SDG No.: J1284D

Matrix (soil/water) : WATER

Level (low/med):

% Solids:

LOW

Lab Sample ID: J1289_

Date Received: 11/04/93

_0.0

Concentration Units (ug/L or mg/kg dry weight): UG/L_

Color Before:

Color After:

CAS No.

7429-90-5
7440-39-3
7440-41-7
7440-42-8
7440-43-9
7440-70-2
7440-47-3
7440-50-8
7439-89-6
7439-92-1
7439-95-4
7439-96-5
7439-98-7
7440-19-9
7440-21-3
7440-22-4
7440-23-5
7440-28-0
7440-66-6

COLORLESS

COLORLESS

Analyte lConcentration C

Aluminum_
Barium
Beryllium
Boron_
Cadmium_
Calcium_
Chromium_
Copper__
Iron_
Lead_
Magnesium
Manganese
Molydenum
Samarium_
Silicon_
Silver
Sodium_
Thallium_
Zinc_

48100
461

44.9
29.8

401
6200

402
1230

136000
534

2690
2150
18.3
68.0
7680

6.0
2480

161
1470

U

U

Clarity Before: CLEAR_

Clarity After: CLEAR_

Q

*

E

E

E

-E

M

P_
P_

P_
P
P_
P_

P_

P_P_
P_
P_
P_
P_

P_
P_

P_
P_

P_P-

Texture:

Artifacts:

Comments:

FORM I - IN

856
ILMO2 .1



U.S. EPA - CLP
Vw'1C-SD.-W&1-DP-0

57 REV C2A
INITIAL AND CONTINUING CALIBRATION VERIFICATION

Lab Name: WHCPAL

Lab Code: 105KE Case No.:

Contract:

SAS No.: SDG No.: J1284D

Initial Calibration Source: PLASMACHEM__

Continuing Calibration Source: PLASMACHEM__

Concentration Units: ug/L

r T

Initial Calibration
True

5000.0
5000.0
5000.0
5000.0
5000.0
5000.0
5000.0
5000.0
5000.0
5000.0
5000.0
5000.0
5000.0
5000.0
5000.0
5000.0
5000.0
5000.0
5000.0

Found %R(l)

4833.72
4770.89
4734.05
4753.16
4515.55
4751.46
4694.34
4903.26
4802.59
4607.63
4592.92
4637.00
4692.55
4834.24
4764.09
5260.75
4901.25
4373.33
4849.83

96.7
95.4
94.7
95.1
90.3
95.0
93.9
98.1
96.1
92.2
91.9
92.7
93.9
96.7
95.3

105.2
98.0
87.5
97.0

True

5000.0
5000.0
5000.0
5000.0
5000.0
5000.0
5000.0
5000.0
5000.0
5000.0
5000.0
5000.0
5000.0
5000.0
5000.0
5000.0
5000.0
5000.0
5000.0

Continuing Calibration
Found %-R(1) Found

4826.31
4726.81
4691.56
4730.87
4490.81
4723.22
4680.05
4897.09
4806.85
4590.33
4566.76
4622.73
4638.59
4751.90
4810.00
4848.05
4893.87
4288.90
4845.75

96.5
94.5

93.8
94.6
89.8
94.5
93.6
97.9
96.1
91.8
91.3
92.5
92.8
95.0
96.2
97.0
97.9
85.8
96.9

4857.41
4740.65

4711.77
4738.14
4506.04
4728.22
4696.42
4895.28
5333.48
4600.31
4586.55
4628.22
4653.02
4860.35
4777.72
4896.84
4873.22
4362.26
4857.56

(1) Control Limits: Mercury 80-120; Other Metals 90-110; Cyanide 85-115

4

FORM II (PART 1) - IN

857 ILMO2 .1

Analyte

Aluminum_
Barium
Beryllium
Boron
Cadmium
Calcium_
Chromium_
Copper___
Iron_
Lead_
Magnesium
Manganese
Molydenum
Samarium_
Silicon_
Silver
Sodium
Thallium-
Zinc_

0

%R(1)

97.1
94.8

94.2
94.8
90.1
94.6
93.9
97.9

106.7
92.0
91.7
92.6
93.1
97.2
95.6
97.9
97.5
87.2
97.2

M

P_
P
P_
P_

P
P_
P
P
P
P
P_
P_
P_
P_
P_
P_P-



U.S. EPA - CLP

2A
INITIAL AND CONTINUING CALIBRATION VERIFICATION

Lab Name: WHCPAL

Lab Code: 105KE_ Case No.:

Contract:

SAS No.: SDG No.: J1284D

Initial Calibration Source: PLASMACHEM__

Continuing Calibration Source: PLASMACHEM__

Concentration Units: ug/L

Analyte

Aluminum_
Barium___
Beryllium
Boron__
Cadmium_

aium__omium_
Copper_
Iron_
Lead_
Magnesium
Manganese
Molydenum
Samarium_
Silicon
Silver___
Sodium_
Thallium_
Zinc_

Initial Calibration
True Found %R(l)

Continuing Calibration
True

5000.0
5000 .0
5000.0
5000.0
5000.0
5000.0
5000.0
5000.0
5000.0
5000.0
5000.0
5000.0
5000.0
5000.0
5000.0
5000.0
5000.0
5000 .0
5000.0

Found %R(1)

5059.54
4954.92
5046.28
4921.49
4856.27
4962.79
4970.90
5077.66
5360.52
4907.71
4851.58
4909.87
4937.14
5123.12
4960.14
4822.39
4953.77
4558 .78
5067.92

101.2
99.1

100.9
98.4
97.1
99.3
99.4

101.6
107.2

98.2
97.0
98.2
98.7

102.5
99.2
96.4
99.1
91.2

101.4

Found

4920.98
4778.83
4817.43
4775.36
4619.35
4803.57
4779.18
4917.43
5072.79
4724.73
4690.50
4709.12
4725.90
4886.99
4794.14
4607.20
4855.26
4359 .49
4909 .79

%R(1)|I M

_98.4
95.6
96.3
95.5
92.4
96.1
95.6
98.3

101.5
94.5
93.8
94.2
94.5
97.7
95.9
92.1
97.1
87.2
98.2

P_
P_
P_
P_
P_
P_
P
P_
P_
P_
P_
P_
P_
P_
P_
P_
P_
P_

(1) Control Limits: Mercury 80-120; Other Metals 90-110; Cyanide 85-115

FORM II (PART 1) - IN

ILMO2.1

WVIC-SD-WM-DP-057 REV 0
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U.S. EPA - CLP

WHC-SD-VWIA.-DP- 057 REV 0

Lab Name: WHCPAL

Lab Code: 105KE Case No.:

Contract:

SAS No.: SDG No.: J1284D

Preparation Blank Matrix (soil/water) :

Preparation Blank Concentration Units (ug/L or mg/kg):

Analyte

Aluminum_
Barium
Beryllium
Boron
Cadmium_
Calcium_
Chromium_
Copper___
Iron_
Lead_
Magnesium
Manganese
Molydenum.
Samarium_
Silicon_
Silver_
Sodium
Thallium-
Zinc_

Initial
Calib.
Blank

(ug/L)

38.0_
8.1-
6.6-

12. 0_
10.3-
19.7_
11.0-
8.3_

21.0
89.1-

5.9
5.2_

17.0
68.0-
29.0-
6.4_

28.0_
161.0

8.2_

1C

U

U

U

U

U
UU

U
U

Continuing Calibration
Blank (ug/L)
C 2 C 3 C

38.0_
6.0-
3.0-

12 . 0
8.0-

19.0
11.0-
5.0_

21.0
64.0
5.0_

3.0-
17.0_
68.0-
29.0-
66.3-
28.0_

161.0
3.0

38.0_
6.0-
3.0

12.0
8.0

19.0
11 . 0

5.1_
171.1
64.0
5.0-
3.0-

17.0_
68.0-
29.0-
62.1
28.0-

161.0
.4.2-

38.0_
6.0-
3.0-

12.0
8.0-

19.2
11.0
5.0_

49.3
64.0
5.0-
3.0-

17.0_
68.0-
29.0-
76.8-
28.0-

161.0
4.9-

U
U
U
U
U

U
U

U
U
U
U
U
U

U
U

Prepa-
ration
Blank C

FORM III - IN
- 4 ILO2.

3
BLANKS

M

P_
P_
P_
P
P_
P_
P_
P_
P_
P_
P_
P_
P_
P_
P_
P_
P-
P-

' '

ILMO2. 1



U.S. EPA - CLP

WHC-SD-WM-DP-0 57 REV 0

Lab Name: WHCPAL.

Lab Code: 10SKE Case No.:

Contract:

SAS No.: SDG No.: J1284D

Preparation Blank Matrix (soil/water):

Preparation Blank Concentration Units (ug/L or mg/kg):

Analyte

Aluminum_
Barium
Beryllium

aium
Calcium_
Chromium_
Copper__
Iron
Lead_
Magnesium
Manganese
Molydenum
Samarium-
Silicon_
Silver_
Sodium___
Thallium_
Zinc_

Initial
Calib.
Blank

(ug/L) C 1

Continuing Calibration
Blank (ug/L)
C 2 C 3 C

38 .0_
6.0_
3.7_

12. 0_
9.0-

25 . 7_
11 . 0
-5.0
27.9
64. 0_
9.0_
3. 0_

17 . 0_
68.0_
29.0_
93 . 9_
28 . 0_

161.0_
6.2_

U
U

U
U

_
U
U
U

U
U

Prepa-
ration
Blank C M

P_
P_
P_

P__
P_

P__
P__
P_
P_
P_
P_
P_
P_
P_
P_
P__
P_
P_
P_

FORM III - IN

860

3
BLANKS

ILMO2 .1



U.S. EPA - CLP

6
DUPLICATES

WHC-SD-WM-DP-057 REV 0
EPA SAMPLE NO

Lab Name: WHCPAL_

Lab Code: 105KE

Contract:

Case No.: SAS No.:

Matrix (soil/water): WATER

% Solids for Sample: 0.0

J1285D

SDG No.: J1284D

Level (low/med): -LOW-

% Solids for Duplicate: 0.0

Concentration Units (ug/L or mg/kg dry weight): UG/L_

Analyte

Aluminum_
Barium
Beryllium
Boron
Cadmium-
Calcium-
Chromium_
Copper_
Iron-
Lead_
Magnesium
Manganese
Molydenum
Samarium_
Silicon_
Silver_
Sodium_
Thallium_
Zinc_

Control
Limit Sample (S) C

96713.3310
677.0970
112.3560
51.5430
742.5470

11551.2670
1406.9460
2192 .7890

209405.8800
1120.4260
2534.7750
3712.5590
33.2260
68.0000

7371.2100
19.6990

2019.9230
846.8800
3195.8380

Duplicate (D)

95198.8060
656.1580
104.6870
41.9900
712.9740

11153.0560
1355.4430
2132 .4550

202301.9460
1065.8660
2453 .0270
3583.7410

25.2230
68.0000

7164.5830
6.0000

1988.2620
751.3840

3132.2240

FORM VI - IN
ILMO2 .1

861

QI MC

U

RPD

1.6
3.1_
7.1_

20.4-
4.1_
3.5_
3.7_
2. 8_
3.5-
5.0_
3. 3_
3.5_

_ 27.4_

2.8-
200.0

1.6
11 . 9
2.0

*

*

*

P_
P_
P_
P_
P_
P_
P_
P_
P_
P_
P_
P_
P_

P_
P_
P_
P_
P_
P-



Lab Name: WHCPAL

Lab Code: 105KE

U.S. EPA - CLP

6
DUPLICATES

Contract:

Case No.: SAS No.:

WHC-SD-WM-DP-057 REV O
EPA SAMPLE NO.

J1285TD

SDG No.: J1284D

Matrix (soil/water): WATER

% Solids for Sample: 0.0

Level (low/med): -LOW-

% Solids for Duplicate: 0.0

Concentration Units (ug/L or mg/kg dry weight): UG/L_

Analyte

Aluminum_
Barium_
Beryllium
Boron_
Cadmium-
Calcium_
Chromium_
Copper_
ron

kead
Magnesium
Manganese
Molydenum
Samarium-
Silicon__
Silver_
Sodium
Thallium_
Zinc_

Control
Limit Sample (S) C

96713.3310
677.0970
112.3560

51.5430
742.5470

11551.2670
1406.9460
2192.7890

209405.8800
1120.4260
2534.7750
3712.5590

33.2260
68.0000

7371.2100
19.6990

2019.9230
846.8800

3195.8380

Duplicate (D) C

96760.7040
672.9320
111.0170
57.8610
747.1950

11518.3600
1407.3930
2192.1020

211357.8840
1121.7570
2539.6800
3734.2620

30.1950
80.5000

7358.2700
6.0000 U

1974.0350
784.6000

3215.9640

FORM' VI - IN
- A

RPD

0.0-
0.6-

_1.2_

0.6-
0.3-

_ 0.0_
0.0-
0.9-

-0.1-
0.2-

_ 0.6
9.6

200.0
0.2-

200.0
2.3

_ 7.6_
_ 0.6_

M

P_
P_
P_
P_
P_
P_
P_
P_
P_
P_
P_
P_
P

P_
P_
P_
P_
P_
P-

ILMO2 .1



U.S. EPA - CLP

6
DUPLICATES

WHC-SD-WM-DP-057 REV 0
EPA SAMPLE NO.

Lab Name: WHCPAL

Lab Code: 105KE

J1286D
Contract:

Case No.: SAS No.: SDG No.: J1284D

Matrix (soil/water): WATER

% Solids for Sample:

Level (low/med): -LOW-

%- Solids for Duplicate:0.0

Concentration Units (ug/L or mg/kg dry weight): UG/L_

Analyte

Aluminum_
Barium
Beryllium
Boron_
Cadmium-
Calcium_
Chromium-
Copper___
Iron_
Lead_
Magnesium
Manganese
Molydenum
Samarium_
Silicon_
Silver_
Sodium_
Thallium_
Zinc_

T 1.1 r 7 17

Control
Limit Sample (S) C

29048.9670
318.3150
28.1190
29.9920
243.4100

4990.1260
864.5310
780.8210

557682.3210
518.9320

1407.0900
1477.7060

32.7410
68.0000

6864.4510
6.0000

1461.9920
161.0000

2538.5700

FORM VI

Duplicate (D) C

27942.2400
307.8580
26.5370
12.0100
231.6290

4819.7020
828.5080
755.5890

543374.9940
484.9980

1344.1010
1411.3090

29.1030
68.0000

6647.2490
6.0000

1463.3830
161.0000

2460.4920

- IN

' 863

0.0

Q

*

RPD

3.9-
3.3_
5.8_

85. 6_
5.0_
3.5_
4.3_
3.3_
2.6
6.8-
4.6_
4.6

_11. 8_

3.2-

_ 0.1_

3.1_

M

P_
P_
P_
P_
P_
P_
P_
P_
P_
P_
P_
P_
P_
P_
P_
P_
P_
P_

U

U

ILMO2 .1



U.S. EPA - CLP

6
DUPLICATES

WHC-SD-WM-DP-057 REV 0
EPA SAMPLE NO.

Lab Name: WHCPAL_

Lab Code: 105KE

Contract:

Case No.: SAS No.:

J1286TD

SDG No.: J1284D

Matrix (soil/water): WATER

% Solids for Sample:

Level (low/med): -LOW-

0.0 % Solids for Duplicate: 0.0

Concentration Units (ug/L or mg/kg dry weight): UG/L_

Analyte

Aluminum_
Barium
Beryllium
Boron
Cadmium-
Calcium-
Chromium

Copper___
ron_
ead-

Magnesium.
Manganese
Molydenum
Samarium_
Silicon_
Silver_
Sodium_
Thallium_
Zinc_

Control
Limit Sample (S) C

29048 .9670
318.3150
28.1190
29.9920
243.4100

4990.1260
864.5310
780 .8210

557682.3210
518.9320
1407.0900
1477.7060

32.7410
68.0000

6864.4510
6.0000

1461.9920
161.0000

2538.5700

U

Duplicate (D) C

27340.7620
298.6720
25.4410
12.0000

219.5510
4699.0220
788.0210
737.5660

529755.5290
447.7380
1308.2180
1370.2890
31.1650
68.0000

6540.1090
6.0000

1471.9400
161.0000
2407.7180

FORM VI - IN

8S64

Q

*

RPD

_ 6 .1_
6.4-

_ 10.0_
200.0
10.3-
6.0_
9.3_
5. 7_
5.1-

14.7

_ 7.3
_ 7.5_

_ 4.9_

4.8_

0.7-

5.3_

U

U

U

M

PI
P_
P_

P_
P_
P_
P_
P_
P_
P_
P_
P_
P_

P_
P_
P_
P_

P_
P-

ILMO2 .1

'



U.S. EPA - CLP

6
DUPLICATES

Lab Name: WHCPAL_

Lab Code: 105KE_

Contract:

Case No.: SAS No.:

WHC-SD-WM-DP-057 REV 0
EPA SAMPLE NO.

J1287D

SDG No.: J1284D

Matrix (soil/water): WATER

% Solids for Sample:

Level (low/med): -LOW-

0.0 % Solids for Duplicate: 0.0

Concentration Units (ug/L or mg/kg dry weight): UG/L_

Analyte

Aluminum_
Barium
Beryllium
Boron_
Cadmium_
Calcium_
Chromium-
Copper__
Iron-
Lead_
Magnesium
Manganese
Molydenum
Samarium_
Silicon_
Silver_
Sodium_
Thallium_
Zinc_

Control
Limit Sample (S) C

49292.3790
381.5710
27.1460
34.7200
193.6250

9635.8830
807.8180
1038.3770

455537.2390
734.5120

3574.0870
1607 .0910

49.2330
68.0000

7131.1880
6.0000

2159.7270
161.0000

1854.6390

U

U

Duplicate (D) C

49903.6890
388.0260
26.4150
40.9450
193.8000
9892.6080
824.9360
1056.3150

465998.5630
742.4960

3636.6450
1644.7400

49.1120
68.0000 U

7111.7080
6.0000 U

2146.7840
161.0000 U
1868.8760

FORM VI - IN

.y8U5

RPD

1.2
1.7
2.7-

16.5-
0.1-
2.6-
2.1-

-1.7-
2.3-
1.1-

_ 1 .7 _,
-2.3-
-0.2-

0.3-

0.6-

0.8-

M

P_
P_
P_
P_
P_
P_
P_
P_
P_
P_
P_
P_
P_
P_
P_
P_
P_
P_

ILMO2 .1



U.S. EPA - CLP

6
DUPLICATES

WHC-SD-WM-DP-07 REV C
EPA SAMPLE NO.

Lab Name: WHCPAL_

Lab Code: 105KE

Contract:

Case No.: SAS No.:

J1287TD

SDG No.: J1284D

Matrix (soil/water): WATER

% Solids for Sample:

Level (low/med): _LOW.

0.0 % Solids for Duplicate: 0.0

Concentration Units (ug/L or mg/kg dry weight): UG/L_

Analyte

Aluminum_
Barium
Beryllium
Boron
Cadmium-
Calcium-
Chromium-
Copper___
ron_
ead_

Magnesium
Manganese
Molydenum,
Samarium_
Silicon_
Silver_
Sodium
Thallium_
Zinc_

Control
Limit Sample (S) C

49292.3790
381.5710
27.1460
34.7200

193.6250
9635.8830
807.8180
1038.3770

455537.2390
734.5120
3574.0870
1607.0910

49.2330
68.0000

7131.1880
6.0000

2159.7270
161.0000
1854.6390

U

Duplicate (D) C

48613.3820
377.0600
24.4680
21.1930
185.0450

9611.3630
787.8720

1035.4590
450043.1810

681.2820
3481.1530
1586.4860

40.6230
68.0000 U

6876.5570
6.0000 U

2108.5980
161.0000 U

1803.2240

FORM VI - IN
ILMO2 .1

Q

*

RPD

_ _1.4 _
1.2

_ 10.4_
48.4-
4.5-
0.3-
2.5

_ 0.3
1.2-
7.5-

_ 2.6_
_ 1.3_
_ 19.2_

3.6-

2.4-

2.8-

M

P_P_
P_
P_
P_
P_
P
P
P_
P_
P_
P_
P_

P_
P_

P_
P_

P_
P-



U.S. EPA - CLP

6
DUPLICATES

Lab Name: WHCPAL_

Lab Code: 105KE_

Contract:

Case No.: SAS No.:

WHC-SD-WM-DP-057 REV 0
EPA SAMPLE NO.

J1288D

SDG No.: J1284D

Matrix (soil/water): WATER

% Solids for Sample:

Level (low/med): _LOW_

0.0 % Solids for Duplicate: 0.0

Concentration Units (ug/L or mg/kg dry weight): UG/L_

Analyte

Aluminum_
Barium
Beryllium
Boron
Cadmium-
Calcium_
Chromium_
Copper___
Iron_
Lead_
Magnesium
Manganese
Molydenum
Samarium_
Silicon_
Silver_
Sodium
Thallium_
Zinc_

Control
Limit Sample (S) C

2366.6210
10.8970
3.0000

117.6110
8.0000

2185.5530
20.2440
17 .5080

1946.5970
86.4420

494.2710
11.5520
17.0000
68.0000

8348.6890
6.0000

2541.0590
161.0000
39.1200

U

U
U

U

U

Duplicate (D)

2181.1060
9.3010
3.0000

115.2890
8.0000

2052.4530
17.5650
13 .2160

1193.0280
135.0140
439.7160

6.2120
17.0000
68.0000

8072.0730
6.0000

2484.5810
161.0000
32.3570

FORM VI - IN
ILMO2 .1

Q1 MC

U
U

U

RPD

8.2_
15.8

2.0-

6.3-
14.2
27.9_

_ 48.0_
43.9

_11.7_
60.1_

3.4_

2.2-

18.9

_*

*

*

*

P_
P_
P_
P_
P_
P_
P_
P_
P_
P_
P
P
P_
P_
P_
P_
P_
P_



0
Lab Name: WHCPAL_

Lab Code: 105KE

U.S. EPA - CLP

6
DUPLICATES

Contract:

Case No.: SAS No.:

W'FIC-SDWM-DP-057 REV 0
EPA SAMPLE NO.

J1288TD

SDG No.: J1284D

Matrix (soil/water): WATER

1 Solids for Sample: 0.0

Level (low/med): -LOW-

% Solids for Duplicate: 0.0

Concentration Units (ug/L or mg/kg dry weight): UG/L_

Analyte

Aluminum_
Barium_
Beryllium
Boron
Cadmium
Calcium__
Chromium
Copper___
Iron_
ead

Magnesium
Manganese
Molydenum
Samarium_
Silicon_
Silver_
Sodium
Thallium_
Zinc_

-, ri 7 7 1 TrT

Control
Limit Sample (S)

2366.6210
10.8970
3.0000

117.6110
8.0000

2185.5530
20.2440
17.5080

1946.5970
86.4420

494.2710
11.5520
17.0000
68.0000

8348.6890
6.0000

2541.0590
161.0000
39.1200

C

U

U

U

U

UU

Duplicate (D) C

2136.1140
8.8380
3.0000

110.1590
8.0000

2014 .6810
18.4580
11.5000

1106.5130
107.0690
429.4760

4.3940
17.0000
68.0000

8010.1540
6.0000

2485.2230
161.0000
30.8360

- INFORM VI
ILMO2 .1

RPD

_ 10.2_
20.9-

_ 6.5 _

9.2
41.4
55.0-
21.3-
14.0

_ 89.8_

_ 4.1_

2.2_

23.7-

U

U
U

U

M

P_
P_
P_
P_

P_
P_
P_
P
P_
P_
P_

P_
P_
P_
P

P_
P_
P_
P-



U.S. EPA - CLP

6
DUPLICATES

Lab Name: WHCPAL_

Lab Code: 105KE_

Contract:

Case No.: SAS No.:

WHC-SD-WM-DP-057 REV 0
EPA SAMPLE NO.

J1289D

SDG No.: J1284D

Matrix (soil/water): WATER

% Solids for Sample:

Level (low/med): _LOW_

0.0 %i Solids for Duplicate: 0.0

Concentration Units (ug/L or mg/kg dry weight): UG/L_

Analyte

Aluminum_
Barium
Beryllium
Boron
Cadmium-
Calcium_
Chromium
Copper_
Iron_
Lead
Magnesium
Manganese
Molydenum
Samarium_
Silicon_
Silver___
Sodium_
Thallium-
Zinc_

Control
Limit Sample (S) C

48113.7000
461.2080
44 .9180
29.7500

401.4350
6203.6470
401.7510
1230.4500

136193.0050
534.2360

2685.2760
2151.6010

18.3110
68.0000

7677.4640
6.0000

2484.6880
161.0000

1471.2730

Duplicate (D) C

47850.1500
456.9510
43 . 7010
23.6840
395.1800

6137.2570
410.9800

1223 . 7560
134593.9440

445.0760
2659.1170
2137.4350

18.3110
68.0000

7531.7810
6.0000

2466.9320
161.0000

1464.8020

FORM VI - IN
ILMO2 .1

Q

*

RPD

0.5

0.9-
-2.7
22.7-
1.6
1.1
2.3-
0.5
1.2-

18.2-
1.0
0.7
0.0-

1.9-

_ 0.7_

0.4-

M

P
P_
P_
P_
P_
P_
P_
P_
P_
P_
P
P
P_

P_
P_

P_
P_
P_
P-

U

U



Lab Name: WHCPAL

Lab Code: 105KE_

U.S. EPA - CLP

6
DUPLICATES

Contract:

Case No.: SAS No.:

WHC-SD-WM-DP-057 REV 0

EPA SAMPLE NO.

J1289TD

SDG No.: J1284D

Matrix (soil/water): WATER

% Solids for Sample:

Level (low/med): LOW-

_ 0.0 % Solids for Duplicate: 0.0

Concentration Units (ug/L or mg/kg dry weight): UG/L.

Analyte

Aluminum_
Barium
Beryllium
Boron_
Cadmium-
Calcium_
Chromium-
Copper___
ron_
ead

Magnesium
Manganese
Molydenum
Samarium_
Silicon__
Silver_
Sodium-
Thallium_
Zinc_

Control
Limit Sample (S)

48113.7000
461.2080
44.9180
29.7500

401.4350
6203.6470
401.7510
1230.4500

136193.0050
534.2360

2685.2760
2151.6010

18.3110
68.0000

7677.4640
6.0000

2484.6880
161.0000

1471.2730

C

U

U

U

Duplicate (D) C

48619.5740
464 .3550
45.7700
24.8410

406.2630
6218.1800
411.7240
1234.5700

136595.5960
498.9710
2723.9130
2169.2510

17.0000
68.0000

7679.5510
6.0000

2498.3800
161.0000
1495.1850

FORM VI - IN

870

Q

*

RPD

1.0-
0. 7_
1.9-

18.0-
1.2_
0.2_
2.5-

_ 0 .3_
0.3-
6.8

_1.4_
_ 0.8
200.0

0.0_

0.5-

1.6_

M

P_
P_
P_
P_
P_
P_
P_
P_
P_
P_
P_
P_

P_
P_
P_
P_
P_

P_
P-

p
U

U

ILMO2 .1

I i I I I I I I



U.S. EPA - CLP

9
ICP SERIAL DILUTION

Lab Name: WHCPAL

Lab Code: 105KE_

Contract:

Case No.: SAS No.:

WHC-SD-WM-oP-057 REV 0
EPA SAMPLE NO.

J1285LL

SDG No.: J1284D

Matrix (soil/water): WATER Level (low/med): LOW

Concentration Units: ug/L

Analyte

Aluminum_
Barium
Beryllium
Boron
Cadmium
Calcium__
Chromium_
Copper___
Iron_
Lead_
Magnesium
Manganese
Molydenum.
Samarium_
Silicon__
Silver___
Sodium___
Thallium_
Zinc_

Initial Sample
Result (I)

96713.33
677.10_
112.36
51.54
742.55_

11551.27_
1406.95_
2192.79_

209405.88
1120.43
2534.78
3712.56

33.23
68 .00_

7371.21_
19.70

2019.92
846.88_
3195.84_

C

U

Serial
Dilution

Result (S)

98066.57_
673.86_
109.56_
60.00 _

758.06_
13138.74_

1391.02_
2181.63_

214876 .18_
1240.64_
4102 .86_
3719.26_

85.00_
340.00_

7300.70_
30.00

1982 .02_
805 .00_

3224. 22_

FQM IX - IN
871

C

U

U

U

U

0
Differ-

ence

1.4-
0.5-

_2.5 _
100.0

2.1-

_13.7_
1.1-

_ 0.5_
2.6-

10.7-

_61.9_
_0.2 _

_100.0

_ 1.0_
_100.0_

_ 1.9_
100.0

0.9

Q1 M

P_
P_
P_
P_
P_

P_
P_
P_
P_
P_
P_
P_
P_

P_
P_
P_
P_
P_
P-

ILMO2 .1

.. ..



0
Lab Name: WHCPAL

Lab Code: 105KE

U.S. EPA - CLP

9
ICP SERIAL DILUTION

Contract:

Case No.: SAS No.:

WHC-SD-WM-DP-057 REV 0
EPA SAMPLE NO.

J1286LL

SDG No.: J1284D

Matrix (soil/water): WATER Level (low/med): LOW_

Concentration Units: ug/L

Analyte

Aluminum_
Barium___
Beryllium
Boron
Cadmium_
Calcium_
Chromium_
Copper
Iron
Lead_
Magnesium
Manganese
Molydenum
Samarium_
Silicon__
Silver___
Sodium__
Thallium-
Zinc_

Initial Sample
Result (I)

29048.97_
318.32_
28 . 12_
29.99_

243.41_
4990.13_
864.53_
780 .82_

557682.32_
518.93_
1407.09_
1477 .71_

32 . 74_
68.00_

6864 .45_
6.00

1461.99
161.00_

2538.57_

C

U

U

Serial
Dilution

Result (S)

29450.70_
313 .16_
30.43_
60 .00

261.90_
5870 .42_

820 .92_
763 .40_

565092.49_
538.67_
2360.78_
1441.20_

86 . 10_
340.00_

6802 .56_
30.00

1460.56_
805.00_

2554.58_

FORN IX - IN

872 ILMO2 .1

C Q

0

0
Differ-

ence

1.4
-1.6-
-8.2-
100.0

7.6-
17.6

_5.0-
-2.2-

_ 1.3_
3.8-

_67.8_
-2.5-
163 .0

-0.9-

-0.1-

_ 0.6_

M

P_

P_
P_
P_
P_
P_

P_
P_

P_
P_

P_
P_
P_

P_
P_
P_
P_
P_
P-

U

U

I.. ..



U.S. EPA - CLP

9
ICP SERIAL DILUTION

Lab Name: WHCPAL.

Lab Code: 105KE

Contract:

Case No.: SAS No.:

WHC-SD--WM-DP-057 REV 0
EPA SAMPLE NO.

J1287LL

SDG No.: J1284D

Matrix (soil/water): WATER Level (low/med): LOW

Concentration Units: ug/L

Analyte

Aluminum_
Barium___
Beryllium
Boron
Cadmium_
Calcium_
Chromium_
Copper___
Iron
Lead_
Magnesium
Manganese
Molydenum
Samarium_
Silicon_
Silver_
Sodium_
Thallium_
Zinc_

rT "I.' 0

Initial Sample
Result (I)

49292.38
381.57_
27.15
34.72

193.62
9635.88_

807 .82_
1038 . 38_

455537.24_
734.51

3574.09
1607.09_

49.23
68.00

7131.19_
6.00

2159.73
161.00_
1854.64_

C

U

Serial
Dilution

Result (S.)

52150.64_
397 .84_
28.00
60.00

209.88_
11091.02_

855 .90_
1076 . 66_

488414.09_
957.85

4774.06
1701.40_

90 .95_
340.00_

7393 .22_
30.00

2269 .22_
805 .00_

1959.86_

FORIyI IX - IN
873 ILMO2 .1

C

U

U

0
Differ-

ence

5.8-
4.3-
3.1-

100.0
8.4-

15.1
6.0-
3.7
7.2-

30.4
33.6

5.9
_84.7

3.7

5.1

_ 5.7_

Q| M

P_
P_
P_
P_
P_
P_
P_
P_
P_
P_
P_
P
P_
P_
P_
P_
P_
P_
P-



Lab Name: WHCPAL

Lab Code: 105KE_

U.S. EPA - CLP

9
ICP SERIAL DILUTION

Contract:

Case No.: SAS No.:

WHC-SD-WM-DP-057 REV 0
EPA SAMPLE NO.

J1288LL

SDG No.: J1284D

Matrix (soil/water): WATER Level (low/med): LOW_

Concentration Units: ug/L

Analyte

Aluminum_
Barium_
Beryllium
Boron
Cadmium__
Calcium_
Chromium_
Copper
Iron
Lead_
Magnesium
Manganese
Molydenum
Samarium_
Silicon_
Silver_
Sodium
Thallium_
Zinc_

Initial Sample
Result (I)

2366.62_
10.90
3.00 _

117.61_
8.00_

2185.55_
20.24_
17.51_

1946.60
86.44_

494.27
11.55
17.00
68.00_

8348.69_
6.00

2541.06_
161.00_
39.12_

C

_

U

U

U

Serial
Dilution

Result (S)

8554 .54_
30.00
15.00

122 .34_
40.00_

7320.50_
55.00
25.00

12600 .45_
320.00_

5477 .08_
15. 00_
85 .00

340 .00_
8641.34_

30.00
2563.37_

805 . 00_
41.10_

FQM IX - IN

874

Q

E

C

U
U

U

U
U

U
U
U

U

0

0
Differ-

ence

261.5
100. 0-

4.0-

235.0
100.0

100.0
547.3
100.0
999.9
100.0

3.5-

0.9-

5.1_

M

P_
P_
P_
P_

P_
P_
P_
P_
P_
P_
P_
P_
P_
P_
P_
P_
P_
P_
P-

ILMO2 .1



Lab Name: WHCPAL_

Lab Code: 105KE

U.S. EPA - CLP

9
ICP SERIAL DILUTION

Contract:

Case No.: SAS No.:

WHC-SD-WM-DP-0 57 REV 0
EPA SAMPLE NO.

J1289LL

SDG No.: J1284D

Matrix (soil/water): WATER Level (low/med): LOW__

Concentration Units: ug/L

Analyte

Aluminum_
Barium
Beryllium
Boron
Cadmium
Calcium_
Chromium_
Copper_
Iron
Lead_
Magnesium
Manganese
Molydenum.
Samarium_
Silicon__
Silver_
Sodium_
Thallium-
Zinc_

Initial Sample
Result (I)

48113.70
461.21_
44 . 92
29.75

401.44
6203.65_
401.75_
1230 .45_

136193.00_
534.24

2685.28_
2151.60_

18.31
68.00

7677.46_
6.00

2484.69
161.00_
1471.27_

C

Serial
Dilution

Result (S)

51798.39_
497 .32_
49 .91_
60.00

493 .66_
7245 .59_

481. 54_
1319 . 96_

154380.09_
608 . 54_

3423 . 07_
2420.48_

85 . 00_
340 . 00_

8346 .35_
30.00

2602.95_
805.00_

1641.47_

FORM - IN
ILMO2 .1

Q

E

E
E

0

0
Differ-

ence

7.7-
7.8-

_ 11. 1_
100.0

23.0-
16.8-

_19.9_
_ 7.3 _

13.4_
_13.9
_27.5 _

_12.5_
100 .0

_ 8.7_

4.8

11.6

C

U

U

_
U

U

M

P_
P_
P_
P_
P_
P_

P_
P_
P_
P_
P_
P_
P_

P_
P_
P_
P_
P_
P-



U.S. EPA - CLP

14
ANALYSIS RUN LOG WHC-SD-WMA-DP-0 57 REV 0

Lab Name: WHCPAL_

Lab Code: 105KE_ Case No.:

Contract:

SAS No.: SDG No.:J1284D

Instrument ID Number: ICP-1

Start Date: 11/15/93

Method: P_

End Date: 11/15/93

EPA
Sample

No.

WP-284_
ICV_
ICB_
ICSA-I
RINSE_
J1288L__
J1285L__
J1286L_
J1287L

9L_
8

J1288D_
J1288T_
CCV-1_
CCB-1_
J1285
zzzzzZ_
J1285D_
J1285T_
J1286_
J1286D_
J1286T_
CCV-2_
CCB-2_
J1287
J12875_
J1287T_
J1289_
J1289D
J1289T__
CCV-3
CCB-3_

D/F

1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00

I I I I Analytes I

Time

1000
1001
1003
1006
1012
1014
1018
1022
1025
1029
1033
1036
1039
1043
1050
1053
1057
1102
1105
1108
1111
1115
1119
1122
1124
1127
1131
1134
1137
1141
1144
1147

AJB BCCCCIF
DA R UE B GN M A LN

x
x

x
x
x
x
x
x
x
x
x
x
x

x
x
x
x
x
x
x
x
x
x
x
x

_
X
X

X
x
x
x
x
x
x
x
x
x
x
x
x
x
x

FORM XIV

x
x
x
x
x
x
x
x
x
x
x
x
x
x

X

ILM02. 1- IN



U.S. EPA - CLP

14
ANALYSIS RUN LOG WHC-SD-WM-DP-057 REV 0

Lab Name: WHCPAL

Lab Code: 105KE

Contract

SAS No.:Case No.: SDG No.:J1284D

Instrument ID Number: ICP-1_

Start Date: 11/15/9.3

A
L

xX

Method: P_

End Date: 11/15/93

I I I I I Analytes
EPA

Sample
No.

ICSA-F
ICSAB-F_
RINSE_
CCV-4_
CCB -4

D/F

1.00
1.00
1.00
1.00
1.00

Timel % R

1150
1152
1158
1200
1203

AE B D A R M I

x
X

x
X

x
X

x
X

x
X

x
X

x
X

x
X

x
X

x
X

FORM XIV - IN

NjTIZ

A L N

x
X

x
X

ILM021



__HC-SD-WM-DP-0 57 REV o
__:_:J1288 dup trip 2sd RPD J1285 dup trip 2sd RPD

A9 19.699 _

Al 2366.621 2181.106 2136.114 244.368 10.9683 96713.33 95198.81 96760.7 1776.805 1.846525
B 117.611 115.289 110.159 7.626309 6.669094 51.543 41.99 57.861 15.98052 31.66675

10.897 9.301 8.838 2.160411 22.32137 677.097 656.158 672.932 22. 16839 3.315003
112.356 104.687 111.017 8.192492 7.491762]

a 2185.553 2052.453 2014.681 179.5171 8.613117 11551.27 11153.06 11518.36 442.0421 3.874993
Qd 742.547 712.974 747.195 37.12361 5.056068

r 20.244 17.565 18.458 2.72816 14.54579 1406.946 1355.443 1407.393 59.73029 4.297368
u 17.508 13.216 11.5 6.189345 43.97507 2192.789 2132.455 2192.102 69.27447 3.188774
e 1946.597 1193.028 1106.513 924.1545 65.29377 209405.9 202301.9 211357.9 9531.919 4.589525

Mg 494.271 439.715 429.476 69.66389 15.32802 2534.775 2453.027 2539.68 97.35001 3.879784
Mn 11.552 6.212 4.394 7.441222 100.7477 3712.559 3583.741 3734.262 162.7302 4.425799
Mo .33.226 25,223 30.195 8.081079 27.34899
Na 2541.059 2484.581 2485.223 64.8477 2.590156 2019.923 1988.262 1974.035 46.97897 2.35593
Pb 86.442 135.014 107.069 48.75541 44.5221 1120.426 1065.866 1121.757 63.7828 5.784328
Si 8348.689 8072.073 8010.154 360.5147 4.426949 7371.21 7164.583 7358.27 231.4834 3.171865
Sm 36.807 55,261 80.5 43.86825 76.26255
TI 846.88 751.384 784.6 96.95905 12.20704
Zn 39.12 32.357 30.836 8.819534 25.86045 3195.838 3132.224 3215.964 87.42305 2.747993

J1286 dup trip 2 sd RPD J1287 dup trip 2 sd RPD
Ag
Al 29048.97 27942.24 27340.76 1732.933 6.164683 49292.38 49903.69 48613.38 1290.899 2.62006

29.992 12.01 10.932 21.41336 121.3588 34.72 40,9451 21.193 20.1969 62.5562
Ba 318.315 307.858 298.672 19.6567 6.376215 381.571 388.026 377.06 11.02329 2.8840241
Be 28.119 26.537 25.441 2.69266 10.08525 27.146 26.415 24.468 2.768496 10.6441
Ca 4990.126 4819.702 4699.022 292.5173 6.04839 9635.883 9892.608 9611.363 311.5635 3.207602
d 243.41 231.629 219.551 23.85962 10.30519 193.625 193.8 185.045 10.0099 5.245636

Cr 864.531 828.509 788.021 76.55344 9.256536 807.818 824.936 787.872 37.09995 4.597977
u 780.821 755.589 737.566 43.45478 5.732882 1038.377 1056.315 1035.459 22.58701 2.164784

Fe 557682.3 543375 529755.5 27929.62 5.137858 455537.2 465998.6 450043.2 16211.07 3.545782
1407.09 1344.101 1308.218 100,1029 7.397841 3574.087 3636.645 3481.153 156.4779 4 .3 9 0561

n 1477.706 1411.309 1370.289 108.4116 7.635868 1607.091 1644.74 1586.486 59.07928 3.663213
Mo 32.741 29.103 31.165 3.648805 11.7692 49.233 49.112 40.623 9.872854 21.31322
Na 1461.992 1463.383 1471.94 10.77404 0.735042 2159.727 2146.784 2108.598 53.16557 2.486266

b 518.932 484.998 447.738 71.21989 14.71822 734.512 742.496 681.282 66.55489 9.251059
i 6864.451 6647.249 6540.109 330.5081 4.944812 7131.188 7111.708 6876.557 283.4459 4.026325
m
n 2538.57 2460.492 2407.718 131.665 5.332885 1854.639 1868.876 1803.224 69.07184 3.749327

J1289 dup trip 2 sd RPD
9
I 48113.7 47850.15 48619.57 782.0402 1.622676

B 29.75 23.684 24.841 6.441184 24.68675
a 461.208 456.951 464.355 7.431683 1.612645

Be 44.918 43.701 45.77 2.079704 4.642577
a 6203.647 6137.257 6218.18 86.28392 1.394744
d 401.435 395.18 406.263 11.11358 2.771747
r 401.751 410.98 411.724 11.11122 2.722325
u 1230.45 1223.756 1234.57 10.91564 0.887744

Fe 136193 134593.9 136595.6 2117.497 1.559343
Mg 2685.276 2659.117 2723.913 65.19526 2.424124
Mn 2151.601 2137.435 2169.251 31.87952 1.480866
o 18.311 18.311 12.126 7.141823 43.95148

Na 2484.688 2466.932 2498.38 31.53541 1.269882
Pb 534.236 445.076 498.971 89.80645 18.22515

Si 7677.464 7531.781 7679.551 169.438 2.220799

n 1471.273 1464.802 1495.185 32.00817 2.16698

"878



WHC-SD-WM-DP-057 REV 0

INDUCTIVELY COUPLED PLASMA ANALYSIS - UNDIGESTED SAMPLE

Seral No Samoe Port Cate ' me Issued P orty

J %30. -5550 EECTOLD - 7
Dere~%r4 on Me'moO Sra-cao Peru: Urts Crarge Code Reruns

Sam7le Sie 
CustOmer 10

Remarks. Ca ons eulS

LMCS CHECK SA9PLE COMPLETED. V
SEE WARD'S PACKiL

A ay I ~ ayst - 2 Ar :yt * A oyst .
A raySt - 4 A nlySt 5

His H's s HTS Hrs

Dale Tr'e Com'Oeted Lab Unt Mgr -

3y,19114 1 2

Sera! No Sample Pont Date Thtn IssuCO Prorrty

D~er nt Metnod S!anca' e 157 
:0 LA-505-l51 uG/L B115

Customer 10
SaPfe S ze

Renaks. J - uons. Results

REAGENT ELANK SEE WARD'S PACKA

AnaBys E - 1 
COYAyst - 3 Ar.a st . 4 An3lys-

H'sH's r

T eneCompeted Lao Uma Mgr//

F 03, R.10-83i

B EST AVAI LAB LE CO PY



WHC-SD-WM-DP-057 REV 0

INDUCTIVELY COUPLED PLASMA ANALYSIS - UNDIGESTED SAMPLE

Senal No Sa-,pie Point dae Time tssued Prronty

J 1269.-5750 EBCHTOLD 1- 4-93 8:53 18
Determr ation Morroc Srardord Resct Uas Crarge Code Reruns

ICP-LIQ LA-505-151 uG/"L E14157 0
Samrie Saze Customer 10

? I us .' ,/-- ' C KE24A
Remarks. CaiCuarons. esutts

COMPLETEDZ-Ib-
SEE WARD'S PACKAGE

Analyst - I Analyst - 2 Analyst - 3 Arayst -4 Analyst - 5

s H's H's Hr s Hrs

Ca e Tme Cor-weed Lat Unr Mgr //-/-9

5A-6800-061 JR-10- 83)

Ser-al No Sample Poit Date Time Issued Priority

J 1289.-5750 BECHTOLD 11- 4-93 9: 2 18
Oeterrnnatior Method Standard Result Unis Charge Code Reruns

ICP-LIQ LA-505-151 uG/ML E14157 0
Sarmpe Size Customer 10

? ,t-- KE24A
Remarks Calcns.Resors. I p

CO/ LE W,;7 L&E
SEE WARD'S PACKAGE

Analys! - I Ara!yst - 2 Analyst .3 Analyst .4 Analyst - 5

k HsHrS frs Hrs r

Care Tme Completed Lab Un Mgr / - - 93

-/-;-1 108
5a-.A40-p61 lR-10-83t

BEST AVAILABLE COPY



WHC-SD-WM-DP-057 REV 0

INDUCTIVELY COUPLED PLASMA ANALYSIS - UNDIGESTED SAMPLE

Seral No SaDle Pont Date Tome Issoed P,.orty

Detm 9natcn Me ulo sL'arc Re .I uris C ar e Code Reruns

C-LTQ LA-505-151 uG/L E14157 0
Sanrlm e Sue Custom er 10

? E 'KE24A
Remarks. Calculatons. Resulis L I

SEE WARD'S PACKiL-

Anaiyst - Analyst - 2 Analyst - 3 Analyst - 4 Analyst - 5

Hs 's IrIs H-s H's

Date Tme COr-yeied Lao Un Mr //-/4 -93
_______ ______ 4r.4 1 6800r6 tO183t

BEST AVAILABLE COPY

ss1-

"f



WHC-SD-WM-DP-057 REV 0
INDUCTIVELY COUPLED PLASMA ANALYSIS - UNDIGESTED SAMPLE

Serar No sampe Pont Date Tiee Issuea PrOnty

4 1900 .- 5 EECcT:LD 11- 4-93 15: 22 1
Deerernaron Merod Slandal d Res! Uris Cnarge Code Reruns

IP LA-5c-151 uG/ML E14157 0
Sampne S.ze Customer ID

? p Ccci~( BLK
Remarks Ca culat ors Results j t

REAGENT BLANK UiitLL - Li -&- / J
SEE WAiRDS PA

Anaysf - I Analyst .2 Analyst - 3 Analyst - 4 Anaryst - 5

Hrs H'S HrS H's H S

Date Trn-e Corpleted .a4 Una Mgr /// -93

54-6800-061 (R -10-631

Senal No Sa-ple Pont Dale rne tssued Prorty

J I24.-5C.O EEc:TOLD 11- 4-23 :47 1
Deerrrnaton Med S:andard Res,!t Unts Cnarge cce Reruns

LA-05-151 ./ pzcl.ERY 914157 
Samrle S-ze Customer 10

? -5r4' 39A1Iit ( ICV) S'TD
Remark s Caculatons. Resurts -

LSCS CHECK SAMPLE SEE WARDS PAC

Ara ys? - 1 Analyst -2 Analyst - 3 Analyst - 4 Anaryst - 5

Mrs Hrs H.s Hrs

Date Time Comieted LaoUn Mgr ///...93

5A.5800-061 (R-10-831

BEST AVAILABLE COPY

882



WHC-SD-WM-DP-0 57 REV 0

INDUCTIVELY COUPLED PLASMA ANALYSIS - UNDIGESTED SAMPLE

Serial No SamrPne Po-nt Date Time Issued Prrorrty

J 1285.-575O BECHTCLD 11- 4-93 8:48 18
DeterminatOn Method StanCard Result Unts Charge Code Reruns

ICP-LIQ LA-505-151 uG/ML E14157 0
Sample S ze Customer 10

? p'b -/ e - ''( KE 1 "A
RemarkS. Calcuatons Results

COMPLETEDI4I-2ta
SEE WARD'S PACKAGE

Analyst - 1 Analyst - 2 Analyst .3 Analyst - 4 Analyst - 5

H SH's Hrs S' Hrs

Da e Tere Comnpeted Lap Unt Mgr //-// -

S4-8-d6l lR-1O-83t

Seral No Sample Pont Date Tme Issued Pr.orty

.J 1285.-5750 BCHTOLD 11- 4-93 I8:58 18
DetermInal~tO Method Standard Result unts Charge Code Reruns

ICP-LIQ LA-505-151 uG/ML E14157 0
Sample S-ze Customer 10

? N, - KE13A
Remarks. Ca., eIons Resur

t
sC.

COMPLETED e/
SEE WARD'S PACKAGE

Analyst . i Analyst - 2 Analyst - 3 Analyst - 4 Analyst - 5

M s Mrs Mrs Hrs Hrs

Date Tee Compieted Lap Unt Mgr ./ -93

//__ __ r___ /4/& "

ga-pg00-p6t lR -r103

BEST AVAILABLE COPY

*1



WHC-SD-WM..-DP-05 7 REV 0

INDUCTIVELY COUPLED PLASMA ANALYSIS - UNDIGESTED SAMPLE

Ser-al No Sample Port Date Time Issued PrOiIy

J 1235.-575C; BE7C.TL 1.- 4-S3 3:5B 8is
Deerma on Meso Standa-O Resu't urns Charge Code Rerurs

ICP-LIQ LA-5C5-151 uG/ML E14157 0
Sam pe Sze Cusiomer 10

?' KE13A
Remarks. Calco alons Results

COMPLETED4/lf2
SEE WARD'S PACKAGE

Anays - Anyst 2 Analyst - 3 Analyst - 4 Aeiryst - 5

is rs His ins His

DOe Time Corrce'ed Lat Unrt Mgr /-

54-6800-061 R.10 -31

SerI No Sampie Porin Dare Time Issued Priority

De-aermaton Memoc S:arcaro Result u,:s Cnarge Code Reruns

i CP-LTQ LA-005-151 l u3/> E4157 0
Samy;e Se Custome, 1D

- C. r--C -- oGult -/-%CKE 2 0B
Reaks. Carcufarrons Results

Mya COIL iELZfj~
SEE WARD'S PACKIAGE

Ara ys' - I Analyst -2 Anaryst - 3 Araryst . 4 Analyst - 5

His Hrs -Sr His HIS

Dare Time Completed LaS Unr Mgr

5-6800-061 -10-831

BEST AVAILABLE COPY

'.F



'HC-SD-WM-DP-057 REV 0

INDUCTIVELY COUPLED PLASMA ANALYSIS - UNDIGESTED SAMPLE

Sea' NO SamrpIe Po.nt Dac T1m5 lss.ed Prorty

J 1266.-5750 BECHTOLD 11- 4-93 8:58 18

Derermneall Metlod Standard Result Unts Charpe Code Reruns

ICP-LIQ LA-505-151 uG/ML E4157 0
Sample S.ze Customer ID

? / 
KE203

Remarks Calcu la!ons Results

COMPLETEDZ./ b-
SEE WARD'S PACKAGE

Aralysi Analyst - 2 Analyst .3 Analyst - AnalySt - 5

"Is Hr'sStlSII

Date ~~Tne Conr;le!e tIV~ / 9

54-6800-061 IR-t031

Seral No Samp-e Pont Date Tme Issued Priotty

J 1286.-5750 BECHTOLD 11- 4-93 8:58 18
Determnation MetOO StanCard Result Urts Carge Code Rerans

ICP-LIQ LA-505-151 uG/ML E14157 0
Sample Sale Customer 10

KE20B
Remarks, Calcularrons Results

COMPLETED_/1/; /2
SEE WARD'S PACKAGE

Analyst - I Analyst - 2 AnalySt - 3 Analyst - 4 Aearyst - 5

Hrs Hrs HS Hrs

Date T-re Corleted Lab Urrlt Mgr //-/..53

54-6800-061 R-10 -83

BEST AVAILABLE CQPY
885



WC-SD-WA-DP-057 REV 0
INDUCTIVELY COUPLED PLASMA ANALYSIS - UNDIGESTED SAMPLE

Seral No Sample Poet Date Time ssued Prorty

SJ 13O1.-5550 BECHTtLD 11- 6-EK E:47

BEST AVAILABLE COPY
u..P

De'ermraon metcc Stanca'o Resuft Unis Carge Cotle Peuns

ILA-505-151 % ECOVERY E14157 0
Samp4e Size Customer to

? &dfu4:;\ w . 2.y TD
Remarks. Calcolatons. Results CUM PLETED-_/t/j1
LMCS CHECK SAMPLE SEE WARD'S PACKAGE

Ana;yst . I Aralyst - 2 Analyst - 3 Analyst .4 Analyst - 5

Hs His H-s His

Date Time Copeted Lao Un, Mg, /f-/--93

-_ _ - 4.. *//'/'"

Ser al No Samp"e Pont Date Teme Issued Poitty

J 1%2.-565O BECHTOLD 11-- 8-9$ 8:50 1"
D~eitenmnatei Mettiod Statidaid Rest Units Chaige Code Reiuns

IC? LA-505-151 uG L E14157 1
Sample Size - Customer ID

31Tctf ) c) / 7/30, BLK
Remaiks. Ca""i"atConM, Results

REAGENT BLANK COMPLETED--
SEE WARD'S PACKAGE

Analyst - I Analyst - 2 Anayst .3 Alalyst - 4 Aiiatyst - 5

Hs Hs His

Date TFme Corpileed Lao UMt g, //- 3-

4800-061 IR-10-831

54-6800-061 ( -10-8:3



WHC-SDWM-DP-037 REV 0

INDUCTIVELY COUPLED PLASMA ANALYSIS - UNDIGESTED SAMPLE

Serat No Sample Point Date Time Issued Prorty

J 1287.-5750 BECHTOLD 11- 4-93 8:52 18
Determnat'on Metrod Standard Result Unts Charge Code Reruns

ICP-LIQ LA-505-151 uG/ML E14157 0
Sample SaZe Customer 10

? &Z'r.r .. /" . - y-(- KE20D
Remarks. Catculatio'ns Results 5 4

COMPLETEDz// 7 j
SEE WARD'S PACKAGE

Analyst - I Analyst - 2 Apalyst - 3 Analyst - 4 Analyst - 5

Hrs H's Hs Mrs

Date Tnme Comylered Lao Und Mgr //-/ .-

54-6800-061 (A-10-831
I T me ssu-e Rt* 3

Serial No Sampte Pont Date Time Issued Prorty

J 1287.-5750 BECHTOLD 11- 4-93 6:59 16
Determeaton Method Standard Result Urns Cearge Cooe Reruns

ICP-LIQ LA-505-151 uG/ML E14157 0
Sample Sze Customer ID

? fpecef KE20D
Remarks. Calculations. Results

SEE WARD'S PACKAGE

Analyst - I Analyst- 2 Analyst - 3 Analyst - 4 Analyst - 5

Irs Mrs Mrs Hrs Hrs

Date Time Com.ered Lao Unit Mgr ?/3/g -

54-6800-061 fR-10-31

BEST AVAILABLE COPY

I



WHC-SD-WM-DP-057 REV 0

INDUCTIVELY COUPLED PLASMA ANALYSIS - UNDIGESTED SAMPLE-

Senal No Samp!e Poent ale Tinme Issued Prorty

J 1287.-5750 BEGHTOLD 11- 4-93 R:5 18
Oete~rninacnc Metiod Stancard Resurt Ujrs Crarge Code Reruns

ICP-LIQ LA-505-151 UG/ML E14157 0
Sanmple Size Custoner 10

? 0, /~ KE20D -

Remarks. Calculanons. Results U--IPLETED-"/. '

SEE WARD'S PACKAGE

Analyst - nalyst . 2 Analyst - 3 Analyst -4 Analyst - 5

HrsM's-rsHs H's

Date Ttie Completed Lab U1,t Mg / -

5-.6800-061 IR -10-3

Se al No San- e Point Date Tie Issued P ority
J 128. -57 E0 ECHTOLD 11- 4-93 :3S
Detremration Meltoo. Stanoard Resit Units Charge Code Reruns

ICP-LIQ LA-505-151 uG,/ML E14157
Sap;er Size Custome, 10

? 6, c ;' , - -, - '</ .- K E 23Bs
Remarks. Calculations. esurts V L i .U.L/ 1j'

SEE WARD'S PACKAGE

Analyst . 1 Analyst .2 Analyst .3 Analyst - 4 Analyst - 5

H's HrS Mrs Mrs r

Date Tlme Completed Lab UnIt Mg, 11-16 -93

d4-680-O6t IR-1O- 3t

BEST AVAILABLE COPY



WHC-SD-WM-DP-057 REV 0

INDUCTIVELY COUPLED PLASMA ANALYSIS - UNDIGESTED SAMPLE

Seral No Sampie Point ' Dae Time issued Pr Oty
J 1288 . -575 ~BECH TOLD 11- 4-93 : 1 18

Determ-naton MealoC S'anoa'o ResRt Ur's Cnarge ode Reruns
ICP-LIQ LA-5O5-151 |uG/ML PG13HSample Seze 0San'ye SzeCustomrer ID

? KE23B. -Remarks. Ca icu iatons. Results. C-T
COMPLETED..4 .. D
SEE WARD'S PACKAGE

Anayst - I Analyst - 2 Analyst 3 A'ays - 4 Analyst - 5

H s'sr His

Date Tie Co-Peetec Lab Unt Mg,

54-4800-S6t IS-t -1531

Seral No Sampie Po'nt Date Tme Issued Priority

J 1288.-5750 BECHTOLD 11- 4-93 9: 1 18

Itrm Mesod stadaw ResH'; us 
Cha rge Code Reruns

ICP-LIQ LA-505-151 uG/11L E14157 0
Sample Sqe Customer 1 0

? - I KE23Bg
Remwrks. Calculatnons Results COMPE / rE-L.!- Z

SEE WARD'S PACKAGE

Analyst - I Analys: - 2 Analyst - 3 Arnalyst - 4 Analyst - 5

Date T-e Con leteC Lab Urt Mg .

54-6800-061 R-108.31

BEST AVAILABLE COPY

0-



CaLibration Standard : BLANK _3_3 1 i1793
Task name : KBASIN
On-# k Integrations : 3 Off-Peak Integrations :1

A

On Peak 1"

On Peak 2

On Peak 3

OffPeakl

OffPeak2

Mean

S.D.

% R.S.D.

On Peak 1

On Peak 2

On Peak 3

OffPeakl

OffPeak2

Mean

S.D.

% R.S.D.

0 
1

On ,k 2

On Peak 3

OffPeaki 1
OffPeak2 1
Mean

S.D.

% R.S.D.

1
1

9 A L

(KPulses) (KPuLses)

1.814 7.997

1.814 7.995
1.817 7.980

1.946 7.939

1.838
-0.077

0.002
2.249

Cu

(KPutses)

2.049
2.046
2.040
2.006

0.039
0.005

11.750

Sm

(KPuLses)

4.013

4.016

4.012

3.987

0.027

0.002

7.806

0.052
0.009

17.984

Fe

(KPuLses)

0.766

0.793

0.784

0.771

0.010

0.014

137.477

TI
(KPuLses)

4.423

4.416

4.418

4.529

-0.110

0.004

3.278

B

(KPuLses)

1.521

1.538

1.538

1.454

1.433

0.089

0.010

11.049

Mg
(KPulses)

0.237

0.237

0.236

0.234

0.003

0.001

21.651

U

(KPutses)

4.518

4.519

4.515

4.487

0.030

0.002

6.863

Ba
(KPuLses)

3.797
3.797
3.794
3.830

-0.034
0.002
5.094

Mn

(KPuLses)
0.580
0.584
0.581

0.566
0.016
0.002

13.287

Zn

(KPulses)
0.873
0.872
0.879
0.831

0.044

0.004
8.670

WHC-SD-WM-DP-0
57 REV 0

Be

(KPuLses)
1.124
1.122
1.122
1.121

0.002
0.001

69.282

Mo
(KPuLses)

0.976

0.984

0.972

0.985

-0.008
0.006

79.697

Ca

(KPuLses)

0.261

0.260

0.260

0.241

0.019

0.001

2.986

Na

(KPuLses)
6.177

6.193

6.156

6.086

6.146

0.059

0.019

31.275

Cd

(KPuLses)
4.220

4.102

4.154

4.382

-0.223

0.059

26.480

Pb

(KPuLses)
1.074

1.054

1.070

1.107

-0.041

0.011

25.812

Cr

(KPuLses)

1.204

1.209

1.205

1.212

-0.006

0.003

44.096

Si

(KPuLses)
2.510

2.511

2.506

2.416

2.401

0.100

0.003

2.633

1
1



Calibration Standard : 1 PPM

Task name : KBASIN
2:37 PM 12/11/93 WHC-SD-WMA-DP-0

57 REV 0
On-Peak Integrations : 3 Off-Peak Integrations : 1
---------------------------------------------------------------

Ag AL
(KPuLses) (KPulses)

4.920 10.108

4.953 10.136
4.945 10.098

1.965 8.023

1.853
3.030
0.017
0.568

On Peak 1

On Peak 2

On Peak 3

OffPeakl

OffPeak2

Mean

S.D.

% R.S.D.

On Peak 1

On Peak 2

On Peak 3

OffPeakl

OffPeak2

Mean

S.D.

% R.S.D.

2.091
0.020
0.942

Fe

(KPuLses)

2.853

2.861

2.832

0.784

2.065

0.015

0.725

Sm TI
(KPuLses) (KPuLses)

4.362 4.632

4.350 4.626
4.356 4.633

4.113
0.243
0.006
2.469

4.492
0.138
0.004
2.737

1

Cu

(KPutses)

5.932

5.986

5.958

2.015

3.944

0.027

0.685

B

(KPuLses)

6.790

6.831

6.714

1.499

1.467

5.295

0.059

1.121

Mg
(KPuLses)

4.092

4.135

4.125

0.243

3.874

0.023

0.581

Zn

(KPulses)
13.427

13.517

13.470

0.867

12.604

0.045

0.357

Ba

(KPuLses)
18.099

18.279

18.226

3.935

14.266

0.093

0.648

Mn

(KPuLses)
9.357

9.449

9.382

0.596

8.800

0.048

0.541

Be

(KPuLses)

3.843

3.872

3.862

1.129

2.730

0.015

0.540

Mo

(KPuLses)
3.681

3.730

3.708

0.978

2.728

0.025

0.900

Ca

(KPulses)
5.494
5.557
5.537

0.268
5.261
0.032
0.612

Na

(KPuLses)
7.718

7.731

7.720

6.049

6.134

1.631

0.007

0.429

Cd

(KPuLses)

26.197

26.344

26.266

4.263

22.006

0.074

0.334

Pb

(KPuLses)
1.559

1.582

1.551

1.100

0.464

0.016

3.468

Cr

(KPuLses)

3.439

3.473

3.447

1.242

2.211

0.018

0.804

Si

(KPutses)
3.751

3.753

3.757

2.418

2.413

1.338

0.003

0.228

On Peak 1

On Peak 2

On Peak 3

OffPeaki 1

OffPeak2 1

Mean

S.D.

% R.S.D.

4"

1
1



CaLibration Standard : 10 PPM
Task name : KBASIN

2:39 PM 12/11/93 WHC-SD-WM-DP-0 57 REV 0
On kIntegrations : 3 Off-Peak Integrations : 1

Ag At
(KPuLses) (KPuLses)

27.780 29.779

27.851 29.770

27.793 29.750

2.273 9.388

2.055
25.644

0.038
0.147

On Peak 1

On Peak 2

On Peak 3

OffPeakl

OffPeak2

Mean

S.D.

% R.S.D.

On Peak 1

On Peak 2

On Peak 3

OffPeakl

OffPeak2

Mean

S.D.

% R.S.D.

0 
1

0 n k 2

On Peak 3

OffPeakl

OffPeak2

Mean

S.D.

% R.S.D.

20.378
0.015
0.073

Fe

(KPuLses)
21.563

21.547

21.649

0.897

20.689

0.055

0.265

Sm TI

(KPuLses) (KPuLses)

7.683 6.760
7.687 6.754

7.679 6.756

5.500
2.183
0.004
0.183

4.584

2.173
0.003
0.141

w

1

B

(KPutses)
53.954

54.216

54.078

1.916

2.119

52.065

0.131

0.252

Mg
(KPuLses)

39.064

39.159

39.033

0.325

38.760

0.066

0.169

Cu

(KPuLses)

40.828
40.958

40.845

2.200

38.677
0.071
0.183

Ba

(KPulses)
150.138
150.586
150.162

5.170

145.125
0.252
0.174

Mn

(KPutses)

88.944

89.277

88.980

0.883

88.184

0.183

0.207

Be

(KPulses)
28.692
28.748
28.634

1.206

27.485
0.057
0.207

Mo

(KPulses)
28.838
28.833
28.797

1.212

27.611
0.022
0.081

Ca

(KPulses)
52.191

52.365

52.202

0.514

51.739

0.097

0.188

Na

(KPulses)
21.711

21.768

21.733

6.139

6.312

15.512

0.029

0.185

Zn

(KPulses)
104.169
104.479
104.180

1.215

103.061
0.176
0.171

Cd

(KPuLses)
226.154

226.757

225.678

5.019

221.177

0.541

0.244

Pb

(KPuLses)
6.098

6.063

6.085

1.159

4.923

0.018

0.359

1
1

1
1

Cr

(KPuLses)

23.989

24.124

23.944

1.402

22.617

0.094

0.414

Si

(KPuLses)

14.419

14.469

14.445

2.703

2.678

11.754

0.025

0.213



CaLibration Standard : 50 PPM 2:41 PM 12/11/93
Task name : KBASIN
On-Peak Integrations :3 ff-Peak Integrations
---------------------------------------------------------------

AL Ca
(KPuLses) (KPuLses)

On Peak 1

On Peak 2

On Peak 3

OffPeaki

OffPeak2

Mean

S.D.

% R.S.D.

109.564

108.556

108.413
8.541

100.303
0.627
0.625

240.650
238.486

238.247

1.538
237.590

1.324
0.557

WHC-SD-WM-DP- 057 REV 0
Fe

(KPulses)

101.133

100.056
100.162

1.307

99.143
0.594
0.599

1
1



Calibration Standard : U 50 2:43 PM 12/11/93
Task name : KBASIN

On-Peak Integrations : 3 Off-Peak Integrations : I

. ..-- --.. u----. --- --------- .------------------------------------- - .

On Peak 1

On Peak 2

On Peak 3

OffPeakl 1

OffPeak2 1

Mean

S.D.

% R.S.D.

VWHC-cD-WM-DP-0 57 REV 0

(KPuLses)

8.237

8.250

8.233

4.549

3.691

0.009

0.241

8934



Identity 1: SST4

Task name : KBASIN
Sampte Weight :

Identity 2: QuaLity ControL

1.0000 SoLution VoLume :

2:48 PM November 12, 1993

1.00
On-Peak Integrations : 3 Off-Peak Integrations : 1

Mean
S.D.
% R.S.D.

Mean
S.D.
% R.S.D.

Mean
S.D.
% R.S.D.

Si

(ppb)
4752.122

27.237
0.573

Sm

(ppb)
4704.192

30.754
0.654

B

(ppb)
4716.709

28.670
0.608

AL

(ppb)

4759.055

14.360
0.302

Ba

(ppb)
4683.988

19.099
0.408

Mn

(ppb)
4622.915

19.351
0.419

Cu

(ppb)
4824.994

19.219
0.398

Mg

(ppb)
4572.181

20.031
0.438

Be

(ppb)
4682.800

17.981
0.384

Zn

(ppb)
4812.879

17.863
0.371

Na

(ppb)
4805.730

37.753
0.786

TL

(ppb)
4262.606

73.143
1.716

WHC-SD-WM-DP-057 REV 0

Fe

(ppb)
4775.062

36.880

0.772

Mo

(ppb)
4640.167

25.103
0.541

Ca

(ppb)
4685.578

16.193
0.346

Ag

(ppb)
5227.765

18.204
0.348

Cr

(ppb)
4700.438

14.325
0.305

Pb

(ppb)
4529.114

21.125
0.466

885

U

(ppb)
86.505
28.433
32.868

Cd

(ppb)
4501.992

21.540
0.478



Identity 1: hno3 Identity 2: blank 2:51 PM November 12, 1993
Task name : KBASIN

S Weight : 1.0000 SoLution VoLume : 1.00
Integrations : 3 Off-Peak Integrations : 1

Mean
S.D.
% R.S.D.

Mean
S.D.
% R.S.D.

Mean
S.D.
% R.S.D.

Si

(ppb)

8.738

7.002
80.125

Sm
(ppb)

35.696
13.690
38.352

B

(ppb)
4.627
1.075

23.230

AL
(ppb)

0.618
4.569

739.172

Ba
(ppb)

1.851
0.244

13.169

Mn

(ppb)
2.727
0.399

14.633

Cu

(ppb)
1.459

0.595
40.767

Mg

(ppb)
1.463
0.149

10.189

Be

(ppb)
2.069
0.422

20.377

Zn

(ppb)
2.103
0.498

23.684

Na

(ppb)
-0.652
9.950

1524.882

TL

(ppb)
30.317
18.098
59.697

WVHC-SD-WM-DP-057 REV 0

Fe

(ppb)
-9.832

2.554
25.980

Mo

(ppb)
3.032
1.470

48.497

Ca

(ppb)
2.625
0.384

14.635

Ag
(ppb)

0.194
0.389

200.000

Cr

(ppb)
1.786
0.893

49.998

Pb

(ppb)
59.827
29.405
49.149

U

(ppb)
163.905

47.968
29.266

Cd

(ppb)
6.898
1.593

23.091

8% ;SS



Identity 1: wp-284 Identity 2: wp-284 9:59 AM November 15, 1993
Task name : KBASIN

Sample Weight : 1.0000 Solution Volume 1.00
On-Peak Integrations : 3 Off-Peak Integrations : 1

Mean
S.D.
% R.S.D.

Mean
S.D.
% R.S.D.

Mean
S.D.
% R.S.D.

Si

(ppb)
312.348

1.928
0.617

Sm

(ppb)
38.561
38.568

100.017

B

(ppb)
26.848
0.981
3.654

At

(ppb)
157.459

7.793
4.950

Ba

(ppb)
30.494

0.342
1.123

Mn

(ppb)
12.158

0.430
3.538

Cu

(ppb)
9.268
1.030

11.112

Mg

(ppb)
0.086
0.000
0.000

Be

(ppb)
28.363

0.211
0.743

Zn

(ppb)
10.581
0.404
3.820

Na

(ppb)
118.828
13.355
11.239

TL

(ppb)
13.709
36.196

264.039

Fe

(ppb)
16.713
4.689

28.057

Mo

(ppb)
-0.849
1.667

196.404

Ca

(ppb)
25.544
0.111
0.434

Ag

(ppb)
2.138
1.029

48.105

Cr

(ppb)
5.061
3.469

68.535

Pb

(ppb)
99.084

5.762
5.816

/ /7-".'

WHC-SD-WM-DP-057 REV 0

U

(ppb)
191.222
41.728
21.822

Cd

(ppb)
9.312
1.056

11.345



Identity 1: ICV Identity 2: QuaLity ControL 10:01 AM November 15, 1993
Task name : KBASIN

Sa Weight : 1.0000 SoLution VoLume 1.00 ' C- -M -DP-057 REV 0
Integrations : 3 Off-Peak Integrations : 1

Mean
S.D.
% R.S.D.

Mean
S.D.
% R.S.D.

Mean
S.D.
% R.S.D.

Si

(ppb)

4764.088

33.083
0.694

Sm

(ppb)
4834.235

29.802
0.616

B

(ppb)
4753.157

23.759
0.500

AL

(ppb)
4833.717

22.057
0.456

Ba

(ppb)

4770.890
16.594
0.348

Mn

(ppb)
4637.005

21.242
0.458

Cu

(ppb)
4903.265

18.497
0.377

Mg

(ppb)

4592.919
15.273
0.333

Be

(ppb)

4734.048

17.711
0.374

Zn

(ppb)
4849.831

17.662
0.364

Na

(ppb)
4901.250

20.390
0.416

TL

(ppb)
4373.327

40.893
0.935

Fe

(ppb)

4802.590

16.177
0.337

Mo

(ppb)
4692.553

22.219
0.473

Ca

(ppb)
4751.456

17.375
0.366

Ag

(ppb)
5260.747

14.786
0.281

Cr

(ppb)

4694.335

15.053
0.321

Pb

(ppb)
4607.628

57.032
1.238

U

(ppb)
-150.246

28.433
18.924

Cd

(ppb)
4515.554

17.596
0.390



Identity 1: ICS Identity 2: QuaLity Control
Task name : KBASIN

SampLe Weight : 1.0000 SoLution Votume : 1.00
On-Peak Integrations : 3 Off-Peak Integrations : 1

Mean
S.D.
% R.S.D.

Mean
S.D.
% R.S.D.

Mean
S.D.
% R.S.D.

Si

(ppb)
-3.367
1.275

37.873

Sm

(ppb)
-13.616

4.755
34.920

B

(ppb)
1.933
3.304

170.932

AL

(ppb)
-4.166
6.992

167.850

Ba

(ppb)
8.075
0.945

11.702

Mn

(ppb)
5.151

1.229
23.860

Cu

(ppb)
8.324
1.418

17.035

Mg

(ppb)
5.851
1.164

19.894

Be

(ppb)
6.573

1.476
22.453

Zn

(ppb)
8.154
1.074

13.167

Na

(ppb)
12.397
11.067
89.267

TI

(ppb)
-40.267
52.025

129.198

Fe

(ppb)
5.571
3.004

53.915

Mo

(ppb)
12.854
4.089

31.811

dlHC-SD-Wbl-DP-057 REV 0

Ca

(ppb)
19.654

1.250
6.358

Ag

(ppb)
6.350
0.809

12.745

Cr

(ppb)
5.359
3.488

65.085

Pb

(ppb)
89.104
24.958
28.010

U

(ppb)
-36.423
88.869

243.990

Cd

(ppb)
10.276
0.953
9.272

10:03 AM November 15, 1993



Identity 1: icsa-i Identity 2: icsa 10:05 AM November 15, 1993
Task name : KBASIN
Sa e Weight : 1.0000 SoLution VoLune : 1.00

Integrations : 3 Off-Peak Integrations 1

Mean
S.D.
% R.S.D.

Mean
S.D.
% R.S.D.

Mean
S.D.

% R.S.D.

Si

(ppb)
317.914

4.648
1.462

Sm

(ppb)
333.770

44.395
13.301

B

(ppb)
-8.936
1.790

20.029

At

(ppb)
286366.680

627.017

0.219

Ba

(ppb)
8.422

0.281

3.331

Mn

(ppb)
183.700

1.402

0.763

Cu

(ppb)
30.810

1.552
5.037

Mg

(ppb)
184299.910

355.421
0.193

Be

(ppb)
4.626
0.211
4.558

Zn

(ppb)
70.053

1.318
1.881

Na

(ppb)
141.291

4.209
2.979

TL

(ppb)
-445.781

50.054
11.228

Fe

(ppb)
474541.472

1029.419

0.217

Mo

(ppb)
12.005

0.840

6.998

WHC-SD -WM1-DP-057 REV 0

Ca

(ppb)
176783.705

304.218

0.172

Ag

(ppb)
-51.126

0.778
1.521

Cr

(ppb)
65.644

5.150
7.845

Pb

(ppb)
-95.204
29.629
31.122

U

(ppb)
-45.529
72.275

158.745

Cd

(ppb)
9.034
1.503

16.642

900



Identity 1: xxx Identity 2: rinse 10:10 AM November 15, 1993
Task name : KBASIN

Sample Weight : 1.0000 Solution Volume 1.00

On-Peak Integrations : 3 Off-Peak Integrations : 1

Si At Cu Zn

(ppb) (ppb) (ppb) (ppb)

Mean -6.289 74.475 -0.601 1.165

S.D. 3.476 7.458 0.595 0.791
% R.S.D. 55.266 10.014 98.897 67.871

Mean
S.D.
% R.S.D.

Mean
S.D.
% R.S.D.

Sm

(ppb)
19.234
31.759

165.121

B

(ppb)
-5.252
3.581

68.186

Ba

(ppb)
1.203
0.382

31.773

Mn

(ppb)
-0.606
0.131

21.651

Mg

(ppb)
56.879
0.683
1.201

Be

(ppb)
0.730
0.211

28.867

Na

(ppb)
-4.075
13.168

323.124

TL

(ppb)
34.469

47.158
136.813

WHC-SD-WA-DP-0 5 7 REV 0

Fe

(ppb) -

119.778

5.415
4.521

Mo

(ppb)
0.849
3.680

433.526

Ca

(ppb)
58.387

0.866
1.483

Ag

(ppb)
0.259
2.245

866.025

Cr

(ppb)
-2.828

4.939
174.643

Pb

(ppb)
55.170
13.587
24.628

U

(ppb)
100.164
88.869
88.724

Cd

(ppb)
3.265
1.422

43.555

901



Identity 1: J1288 sam dit Identity 2: lml-4mL 10:14 AM November 15, 1993
Task name : KBASIN

Sa Weight 1.0000 SoLution VoLuine : 1.00
0 Integrations : 3 Off-Peak Integrations : 1 sWHC-SD-WM-DP-057 REV 0

Mean
S.D.
% R.S.D.

Mean
S.D.
% R.S.D.

Mean
S.D.
% R.S.D.

Si

(ppb)
1728.267

8.528
0.493

Sm

(ppb)
-13.403
29.296

218.573

B

(ppb)
24.468
3.441

14.062

At

(ppb)
1710.907
193.277

11.297

Ba

(ppb)
2.985
0.617

20.670

Mn

(ppb)
1.667

0.347
20.830

Cu

(ppb)
3.175
0.904

28.479

Mg

(ppb)
1095.416

156.747
14.309

Be

(ppb)
-0.243
0.365

150.001

Zn

(ppb)
8.219
0.848

10.319

Na

(ppb)
512.674

7.657
1.494

TL

(ppb)
2.637

24.329
922.682

Fe

(ppb)

2520.090

348.359
13.823

Mo

(ppb)
8.610
2.272

26.387

Ca

(ppb)
1464.099
159.422

10.889

Ag

(ppb)
2.268
1.918

84.564

Cr

(ppb)
-2.977
2.728

91.654

Pb

(ppb)
45.189
23.135
51.197

U

(ppb)
127.481
146.048
114.564

Cd

(ppb)
5.743
3.120

54.329



Identity 1: J1285 sam diL Identity 2: lmt-4mL
Task name : KBASIN
Sample Weight : 1.0000 SoLution VoLune 1.00
On-Peak Integrations : 3 Off-Peak Integrations : 1

Mean
S.D.
% R.S.D.

Mean
S.D.
% R.S.D.

Mean
S.D.
% R.S.D.

Si

(ppb)
1460.139

7.575
0.519

Sm

(ppb)
-25.603

1.717
6.704

B

(ppb)
2.816
0.893

31.697

AL

(ppb)
19613.314

36.746
0.187

Ba

(ppb)
'134.772

0.557
0.413

Mn

(ppb)
743.853

1.674

0.225

Cu

(ppb)
436.326

0.536
0.123

Mg

(ppb)
820.573
21.559

2.627

Be

(ppb)
21.911

0.211
0.962

Zn

(ppb)
644.843

0.341
0.053

Na

(ppb)
396.403

2.941
0.742

TL

(ppb)
111.973
34.572
30.876

VWHC-SD-WM-DP-057 REV 0

Fe

(ppb)
42975.236

93.491

0.218

Mo

(ppb)
11.641

1.111

9.547

Ca

(ppb)
2627.747

23.627
0.899

Ag

(ppb)
-3.240
1.188

36.661

Cr

(ppb)
278.204

4.260
1.531

Pb

(ppb)
248.127

10.994
4.431

U

(ppb)
43443.817

119.074
0.274

Cd

(ppb)
151.612

2.547
1.680

10:18 AM Novemfber 15, 1993



Identity 1: J1286 sam dil Identity 2: 1mL-4ml 10:22 AN November 15, 1993
Task name : KBASIN

Sawie Weight 1.0000 Solution Volune : 1.00 WiHC-SD-WM-DP-057 REV 0
Integrations : 3 Off-Peak Integrations : 1

Mean
S.D.
% R.S.D.

Mean
S.D.
% R.S.D.

Mean
S.D.
% R.S.D.

Si

(ppb)
1360.512

4.118
0.303

Sm

(ppb)
-25.504

25.825
101.259

B

(ppb)

0.419
3.579

854.492

AL

(ppb)
5890.140

22.406

0.380

Ba

-(ppb)
62.631
0.441

0.704

Mn

(ppb)
288.239

1.812

0.629

Cu

(ppb)
152.679

0.446
0.292

Mg

(ppb)
472.156

0.830
0.176

Be

(ppb)
6.086
0.211
3.464

Zn

(ppb)
510.917

1.526
0.299

Na

(ppb)
292.112

3.209
1.099

TL

(ppb)
-146.836

35.312
24.049

Fe

(ppb)
113018.500

312.668
0.277

Mo

(ppb)
17.220
1.377
7.998

Ca

(ppb)
1174.083

3.459
0.295

Ag

(ppb)
-11.080

1.347
12.155

Cr
(ppb)

164.183

2.248
1.369

Pb

(ppb)
107.734

8.701
8.076

U

(ppb)
12260.973

62.592
0.510

Cd

(ppb)
52.381

1.139
2.175

9 04



Identity 1: J1287 sam dit Identity 2: lmL-4mL
Task name : KBASIN

SampLe Weight : 1.0000 SoLution VoLume 1.00
On-Peak Integrations : 3 Off-Peak Integrations : 1

Mean
S.D.
% R.S.D.

Mean
S.D.
% R.S.D.

Mean
S.D.
% R.S.D.

Si

(ppb)
1478.645

5.683
0.384

Sm

(ppb)
10.832
17.200

158.794

B

(ppb)
3.657

2.119
57.940

AL

(ppb)
10430.128

32.432
0.311

Ba

(ppb)
79.567
0.906
1.139

Mn

(ppb)
340.281

0.512

0.151

Cu

(ppb)
215.331

1.552
0.721

Mg

(ppb)
954.811

11.125
1.165

Be

(ppb)
5.600
0.633

11.296

Zn

(ppb)
391.973

1.492
0.381

Na

(ppb)
453.843

5.013
1.104

TL

(ppb)
-5.667
20.481

361.396

Fe

(ppb)
97682.818

164.151
0.168

Mo

(ppb)
18.190

1.867
10.263

WHC-SD-WM1-DP- 057 REV 0

Ca

(ppb)
2218.204

11.904
0.537

Ag

(ppb)
-7.776

1.029
13.229

Cr

(ppb)
171.179

5.997
3.503

Pb

(ppb)
191.570

10.562
5.514

U

(ppb)
11778.365

41.728
0.354

Cd

(ppb)
41.976
2.019
4.809

905

10:25 AM November 15, 1993



Identity 1: J1289 sam diL Identity 2: lmL-4mL 10:29 AM Novemb

Task name : KBASIN

S Weight : 1.0000 Solution Volune : 1.00

Integrations : 3 Off-Peak Integrations': 1

Si AL Cu Zn
(ppb) (ppb) (ppb) (ppb)

Mean 1669.270 10359.678 263.992 328.294 3

S.D. 7.935 68.359 1.552 0.923

% R.S.D. 0.475 0.660 0.588 0.281

Mean
S.D.
% R.S.D.

Mean
S.D.
% R.S.D.

Sm

(ppb)
-3.320
41.345

1245.222

B

(ppb)
0.703
1.728

245.716

Ba

(ppb)
99.465

0.208
0.209

Mn

(ppb)
484.097

3.543
0.732

Mg
(ppb)
684.614

4.880
0.713

Be
(ppb)

9.982
0.365
3.659

Na

(ppb)
520.590

2.941
0.565

TL

(ppb)
-36.115
43.744

121.123

er 15, 1993

WHC-SD-WM-DP-057 REV O

Fe

(ppb)

0876.018
236.483

0.766

Mo

(ppb)
9.095
0.420
4.619

Ca

(ppb)
1449.118

11.457
0.791

Ag

(ppb)
-1.814
1.796

98.974

Cr

(ppb)
96.307
2.836
2.945

Pb

(ppb)
121.707

5.988
4.920

U

(ppb)
12570.570

43.907
0.349

Cd

(ppb)
98.732

1.690
1.712

906



Identity 1: J1288 sam Identity 2: direct
Task name : KBASIN
Sample Weight : 1.0000 Solution Volume

10:33 AM November 15, 1993

1.00
On-Peak Integrations : 3 Off-Peak Integrations : 1

Mean
S.D.
% R.S.D.

Mean
S.D.
% R.S.D.

Mean
S.D.
% R.S.D.

Si

(ppb)
8348.689

52.233
0.626

Sm

(ppb)
-32.186
20.713
64.354

B

(ppb)
117.611

2.523
2.145

AL

(ppb)
2366.621

20.889

0.883

Ba

(ppb)
10.897
0.318
2.919

Mn

(ppb)
11.552
0.286
2.475

Cu

(ppb)
17.508
0.681
3.891

Mg

(ppb)
494.271

7.814
1.581

Be

(ppb)
0.122
0.365

299.997

Zn

(ppb)
39.120

1.696
4.336

Na

(ppb)
2541.059

9.527
0.375

TL

(ppb)
-23.659
24.912

105.295

WHC-SD-WM-DP-057 REV 0

Fe

(ppb)
1946.597

108.556
5.577

Mo

(ppb)
5.699
0.728

12.766

Ca

(ppb)
2185.553

12.096
0.553

Ag

(ppb)
0.842
0.449

53.294

Cr

(ppb)
20.244

1.289
6.368

Pb

(ppb)
86.442

16.977
19.639

U

(ppb)
159.352
62.592
39.279

Cd

(ppb)
5.986
2.575

43.014

307



Identity 1: J1288 dup Identity 2: direct 10:36 AM November 15, 1993
Task name : KBASIN

S Weight : 1.0000 SoLution Volume 1.00

Integrations : 3 Off-Peak Integrations : 1

Mean
S.D.
% R.S.D.

Mean
S.D.

% R.S.D.

Mean
S.D.
% R.S.D.

Si
(ppb)
8072.073

36.989
0.458

Sm

(ppb)
-31.843
11.187
35.132

B

(ppb)
115.289

2.604
2.259

(ppb)
2181.106

14.666
0.672

Ba

(ppb)
9.301
0.455
4.894

Mn

(ppb)
6.212

0.174
2.794

Cu

(ppb)

13.216
0.393
2.976

Mg

(ppb)
439.715

2.250
0.512

Be

(ppb)
0.000
0.211

17232052.384

Zn

(ppb)
32.357

0.795
2.456

Na

(ppb)
2484.581

7.603
0.306

TL

(ppb)
-43.035

17.286
40.167

Fe

(ppb)
1193.028

8.848
0.742

Mo

(ppb)
0.970
1.819

187.494

WHC-SD-WM-DP-057 REV 0

Ca

(ppb)
2052.453

9.758
0.475

Ag

(ppb)
-1.361
1.029

75.593

Cr

(ppb)
17.565
2.728

15.534

Pb

(ppb)
135.014

3.049
2.258

U

(ppb)
-72.846
98.494

135.208

Cd

(ppb)
6.417
0.050
0.786

~3C8



Identity 1: J1288 trip Identity 2: direct 10:39 AN November 1
Task name : KBASIN

SampLe Weight : 1.0000 SoLution VoLume 1.00
On-Peak Integrations : 3 Off-Peak Integrations : 1

Si AL Cu Zn
(ppb) (ppb) (ppb) (ppb)

Mean 8010.154 2136.114 11.500 30.836
S.D. 32.294 13.475 1.714 0.498

% R.S.D. 0.403 0.631 14.907 1.615

Sm

(ppb)
-46*.503
38.387
82.547

B

(ppb)
110.159

3.611
3.278

Ba

(ppb)
8.838
0.879
9.944

.Mn

(ppb)
4.394
0.838

19.063

Mg

(ppb)
429.476

1.972
0.459

Be

(ppb)

0.365
0.558

152.752

5, 1993

Fe

(ppb)
1106.513

9.340
0.844

Na Mo
(ppb) (ppb)
2485.223 3.032

12.450 0.916

0.501 30.199

WHC-SD-WM-DP-057 REV O

Ca

(ppb)
2014.681

8.785
0.436

Ag

(ppb)
-3.629
2.944

81.127

Cr

(ppb)
18.458
3.040

16.468

Pb

(ppb) -

107.069
6.417
5.993

U

(ppb)
-168.457

122.928
72.973

Cd

(ppb)
5.068
0.720

14.210

TL

(ppb)
-124.692

39.243
31.472

Mean
S.D.
% R.S.D.

Mean
S.D.
% R.S.D.



Identity 1: CCV Identity 2: QuaLity ControL
Task name : KBASIN

Sa Weight : 1.0000 SoLution VoLume : 1.00

Integrations : 3 Off-Peak Integrations : 1

Mean
S.D.
% R.S.D.

Mean
S.D.
% R.S.D.

Mean
S.D.
X R.S.D.

Si

(ppb)
4810.005

2.932
0.061

Sm

(ppb)
4751.896

16.872
0.355

B

(ppb)
4730.866

12.112
0.256

(ppb)
4826.310

20.739
0.430

Ba

(ppb)
4726.814

21.063
0.446

Mn

(ppb)
4622.726

18.317
0.396

Cu

(ppb)
4897.086

17.962

0.367

Mg

(ppb)
4566.760

20.915
0.458

Be

(ppb)
4691.565

16.966

0.362

10:43 AM November 15, 1993

Zn Fe

(ppb) (ppb)

845.754 4806.850

21.638 16.468

0.447 0.343

Na Mo

ppb) (ppb)
893.869 4638.591

23.338 35.482

0.477 0.765

WHCISD-WM-DP-057 REV O

Ca

(ppb)
4723.222

16.639
0.352

Ag

(ppb)
4848.049

33.064

0.682

Cr

(ppb)
4680.046

5.811
0.124

Pb

(ppb)
4590.328

43.793
0.954

U

(ppb)
104.717
106.678
101.873

Cd

(ppb)
4490.807

15.495
0.345

T1

(ppb)
4288.902

33.816
0.788

.~910

4

(

4



Identity 1: CCB Identity 2: QuaLity Control
Task name : KBASIN
Sample Weight : 1.0000 Solution Volune 1.00
On-Peak Integrations : 3 off-Peak Integrations : 1
. .. ... .... .. . ... . . . .. . . . . . . ... . . . . . . . . . . . . ... . . . . .. . . . . . .. .. -----

Si

(ppb)

-8.376
5.101

60.898

Sm
(ppb)

7.800
18.715

239.933

B

(ppb)

-7.261
0.771

10.621

Al

(ppb)
-7.532
4.684

62.187

Ba

(ppb)
1.134
0.106
9.352

Mn

(ppb)
0.038
0.455

1199.833

Cu

(ppb)
-0.859
0.393

45.801

Mg

(ppb)
0.344
0.258

75.000

Be
(ppb)

0.852
0.365

42.857

JDLV,;l, M-DP-057 REV O
Zn

(ppb)
2.200
0.848

38.545

Na

(ppb)
17.532
5.344

30.482

TL

(ppb)
10.941
39.243

358.689

Mean
S.D.
% R.S.D.

Mean
S.D.
% R.S.D.

Mean
S.D.
% R.S.D.

Fe

(ppb)
-10.323

3.070
29.737

Mo

(ppb)
4.851
1.470

30.311

Ca

(ppb)
16.261
0.000
0.000

Ag

(ppb)
66.288
3.563
5.375

Cr

(ppb)
-7.591
0.773

10.189

Pb

(ppb)
11.255
14.162

125.821

U

(ppb)
177.563
51.711
29.123

Cd

(ppb)
1.384
2.255

162.862

10:46 AM November 15, 1993



Identity 1: Identity 2: Q t oL 10:52 AM Nove
Task name KB IN

Sae Weight : 1.0000 SoLution VoLune : 1.00

Integrations : 3 Off-Peak Integrations : 1

Cu

(ppb)
2192.789

3.219
0.147

Mg

(ppb)
2534.775

12.043
0.475

Be
(ppb)
112.356

2.231
1.986

rber 15, 1993

IIHC-SD-WM-DP-057 REV O

Zn Fe
ppb) (ppb)
195.838 209405.881

4.240 357.438

0.133 0.171

Na Mo

ppb) (ppb)
019.923 33.226

14.919 0.556
0.739 1.672

Ca

(ppb)
11551.267

24.372
0.211

Ag

(ppb)
19.699
10.355
52.566

Cr

(ppb)
1406.946

11.095
0.789

Pb

(ppb)
1120.426

18.002
1.607

U

(ppb)
221262.065

503.029
0.227

Cd

(ppb)
742.547

2.782
0.375

Mean
S.D.
% R.S.D.

Mean
S.D.
% R.S.D.

Mean
S.D.
% R.S.D.

Si

(ppb)
7371.210

22.970
0.312

Sm

(ppb)
36.807
27.047
73.484

B

(ppb)
51.543
3.277
6.358

AL

(ppb)
96713.331

146.211

0.151

Ba

(ppb)
677.097

3.025
0.447

Mn

(ppb)
3712.559

8.664
0.233

TL

(ppb)
846.880

19.622
2.317

3

2



Identity 1: zzz Identity 2: zzz 10:56 AM November 15, 1993
Task name : KBASIN

Sample Weight : 1.0000 Solution Volume 1.00
On-Peak Integrations : 3 Off-Peak Integrations : 1

Si AL Cu Zn
(ppb) (ppb) (ppb) -(ppb)

Mean 4225.466 53672.406 1168.057 1799.794 11
S.D. 3955.622 43446.782 1014.553 1400.553 9

% R.S.D. 93.614 80.948 86.858 77.817

Mean
S.D.
% R.S.D.

Mean
S.D.
% R.S.D.

Sm

(ppb)
3414.341
1697.958

49.730

B
(ppb)
149.116
248.528
166.667

Ba
(ppb)
383.492
288.460
75.219

Mn

(ppb)
2106.187
1611.708

76.523

Mg
(ppb)
1412.769
1098.654

77.766

Be

(ppb)

45.770
62.296

136.107

Na

(ppb)
1407.547
939.263

66.731

TL

(ppb)
2796.944

1382.942
49.445

WHC-SD-WM-DP-057 REV 0

Fe

(ppb)
6901.536
0356.147

77.293

Mo

(ppb)
-27.527
63.912

232.180

Ca

(ppb)
6513.125
4954.298

76.066

Ag

(ppb)
42.443

178.290
420.074

Cr

(ppb)
624.731
775.494
124.133

Pb
(ppb)
441.084
714.194
161.918

U

(ppb)
130586.414
96343.970

73.778

Cd

(ppb)
391.483
336.601
85.981

"39.13

0



Identity 1: J1285 dup Identity 2: direct 11:02 AM November 15, 1993
Task name : KBASIN

Sate Weight : 1.0000 SoLution VoLume : 1.00

Integrations : 3 Off-Peak Integrations 1

Mean
S.D.
% R.S.D.

Mean
S.D.
% R.S.D.

Mean
S.D.
% R.S.D.

Si

(ppb)

7164.583
11.688
0.163

Sm

(ppb)
55.261
30.048
54.374

B

(ppb)
41.990

1.682
4.005

AL

(ppb)
95198.806

325.320
0.342

Ba

(ppb)
656.158

2.219
0.338

Mn

(ppb)
3583.741

14.150
0.395

Cu

(ppb)

2132.455
6.891
0.323

Mg

(ppb)
2453.027

8.807
0.359

Be
(ppb)

104.687
0.211
0.201

Zn
(ppb)
3132.224

15.231
0.486

Na
(ppb)
1988.262

13.345
0.671

TL
(ppb)

751.384
26.694
3.553

Fe
(ppb)

202301.947

644.430

0.319

Mo

(ppb)

25.223
1.831
7.259

WHC-SD-WM-DP-057 REV 0

Ca

(ppb)
11153.056

43.285
0.388

Ag
(ppb)

-6.545
0.978

14.950

Cr

(ppb)
1355.443

11.596
0.856

Pb

(ppb)
1065.866

45.211
4.242

U

(ppb)
215188.490

912.071
0.424

Cd

(ppb)
712.974

8.289
1.163

1914



Identity 1: J1285 trip Identity 2: direct 11:04 AM November 15, 1993
Task name : KBASIN
Sampte Weight : 1.0000 Solution VoLume : 1.00
On-Peak Integrations : 3 Off-Peak Integrations : 1

Mean
S.D.
% R.S.D.

Mean
S.D.
% R.S.D.

Mean
S.D.
% R.S.D.

Si

(ppb)

7358.270

23.863
0.324

Sm
(ppb)

80.500
32.362
40.201

B -
(ppb)

57.861
1.294
2.236

AL
(ppb)

96760.704

312.331
0.323

Ba
(ppb)
672.932

1.102
0.164

Mn
(ppb)
3734.262

5.243
0.140

Cu
(ppb)
2192.102

5.570
0.254

Mg

(ppb)
2539.680

4.322
0.170

Be

(ppb)
111.017

1.476
1.329

Zn

(ppb)
3215.964

7.994
0.249

Na

(ppb)
1974.035

9.804
0.497

TL

(ppb)
784.600
31.712

4.042

Fe

(ppb)
211357.885

756.533
0.358

Mo

(ppb)
30.195

2.004
6.636

VWHC-SD-WM-DP-057 REV 0

Ca

(ppb)
11518.360

21.590
0.187

Ag
(ppb)

-4.860
1.695

34.871

Cr

(ppb)
1407.393

5.947
0.423

Pb

(ppb)
1121.757

48.772
4.348

U

(ppb)
220633.764

467.067

0.212

Cd

(ppb)
747.195

5.664
0.758

.? 15



Identity 1: J1286 sam Identity 2: direct 11:08 AN November 15, 1993

Task name : KBASIN

Sa Weight : 1.0000 Solution Volume 1.00
Integrations : 3 Off-Peak Integrations : 1

Mean
S.D.
% R.S.D.

Mean
S.D.
% R.S.D.

Mean
S.D.
% R.S.D.

Si

(ppb)
6864.451

10.122
0.147

Sm

(ppb)
-101.128

16.647
16.462

B

(ppb)
29.992

1.358
4.527

AL

(ppb)
29048.967

58.961

0.203

Ba

(ppb)
318.315

0.501

0.157

Mn

(ppb)
1477.706

2.285

0.155

Cu

(ppb)
780.821

1.898

0.243

Mg

(ppb)
1407.090

3.467

0.246

Be

(ppb)
28.119
0.558
1.984

Zn

(ppb)
2538.570

4.446
0.175

Na

(ppb)
1461.992

9.634
0.659

Ti

(ppb)
-130.228

8.643
6.637

Fe

(ppb)
557682.322

1329.458

0.238

Mo

(ppb)
32.741

1.169

3.572

WHC-SD-WM-DP-057 REV 0

Ca

(ppb)
4990.126

12.678
0.254

Ag

(ppb)
-46.460

1.029
2.214

Cr

(ppb)
864.531

13.684
1.583

Pb

(ppb)
518.932

27.946
5.385

U

(ppb)
64337.097

47.968
0.075

Cd

(ppb)
243.410

1.588

0.652



Identity 1: J1286 dup Identity 2: direct
Task name : KBASIN

11:11 AM November 15, 1993 S.WtR
VVHC-SD-WMA-DP-057 REV

SampLe Weight : 1.0000 SoLution VoLume : 1.00
On-Peak Integrations : 3 Off-Peak Integrations : 1

Mean
S.D.
% R.S.D.

Mean
S.D.
% R.S.D.

Mean
S.D.
% R.S.D.

Si
(ppb)
6647.249

16.324
0.246

Sm

(ppb)
-99.675
36.413
36.532

B

(ppb)
12.010
3.371

28.067

AL

(ppb)
27942.240

69.217

0.248

Ba

(ppb)
307.858

0.722
0.235

Mn

(ppb)
1411.309

4.352

0.308

Cu

(ppb)
755.589

1.675
0.222

Mg

(ppb)
1344.101

4.429
0.330

Be
(ppb)

26.537
0.422
1.589

0
Fe

(ppb)
543374.994

1707.457

0.314

Mo

(ppb)
29.103

2.310
7.939

Ca

(ppb)
4819.702

17.287
0.359

Ag
(ppb)

-48.210
2.165
4.490

Zn

(ppb)
2460.492

8.427
0.343

Na

(ppb)
1463.383

11.606
0.793

TL

(ppb)
-192.508

12.685
6.589

Cr

(ppb)
828.509

2.014
0.243

Pb

(ppb)
484.998

12.466
2.570

U

(ppb)
61687.307

171.868
0.279

Cd

(ppb)
231.629

2.889
1.247

917



Identity 1: J1286 trip Identity 2: direct 11:15 AN November 15, 1993
Task name : KBASIN

S& Weight : 1.0000 SoLution VoLume : 1.00
o Integrations : 3 Off-Peak Integrations : 1

Mean
S.D.
% R.S.D.

Mean
S.D.
% R.S.D.

Mean
S.D.
% R.S.D.

Si

(ppb)
6540.109

26.028
0.398

Sm

(ppb)
-110.127

17.882
16.238

B

(ppb)

10.932

5.593
51.166

AL

(ppb)
27340.762

100.710
0.368

Ba

(ppb)
298.672

1.339

0.448

Mn

(ppb)
1370.289

7.863

0.574

Cu

(ppb)
737.566

3.360
0.456

Mg

(ppb)
1308.218

3.884
0.297

Be

(ppb)
25.441

0.760
2.988

Zn

(ppb)
2407.718

6.767
0.281

Na

(ppb)
1471.940

16.863
1.146

T L
(ppb)
-224.340

33.816
15.074

Fe

(ppb)
529755.530

1558.603
0.294

Mo

(ppb)
31.165

0.630

2.022

WHC-SD-WM-DP-057 REV 0

Ca

(ppb)
4699.022

11.579
0.246

Ag
(ppb)

-46.978
1.796
3.822

Cr

(ppb)
788.021

6.161
0.782

Pb

(ppb)
447.738

5.023
1.122

7' 318

U

(ppb)
59743.216

181.888
0.304

Cd

(ppb)
219.551

4.878
2.222



Identity 1: CCV Identity 2: Quality Control

Task name : KBASIN
Sample Weight : 1.0000 Solution Volume 1.00
On-Peak Integrations : 3 off-Peak Integrations : 1

Mean
S.D.
% R.S.D.

Mean
S.D.
% R.S.D.

Mean
S.D.
% R.S.D.

Si

(ppb)

4777.724

13.794
0.289

Sm

(ppb)
4860.346

9.962
0.205

B

(ppb)
4738.141

13.494
0.285

At

(ppb)
4857.413

14.815
0.305

Ba

(ppb)
4740.650

12.124
0.256

Mn

(ppb)
4628.218

10.913
0.236

Cu

(ppb)
4895.283

13.507

0.276.

Mg

(ppb)
4586.551

8.310
0.181

Be

(ppb)

4711.772
9.217
0.196

Zn

(ppb)
4857.564

11.456
0.236

Na
(ppb)
4873.225

17.832
0.366

TL

(ppb)
4362.255

12.685
0.291

Fe

(ppb)
5333.480

49.930

0.936

Mo

(ppb)
4653.021

26.072
0.560

W-C-SD.-WM-DP-
057

Ca

(ppb)
4728.216

13.543
0.286

Ag

(ppb)
4896.842

17.527
0.358

Cr

(ppb)
4696.419

7.432
0.158

Pb

(ppb)
4600.309

47.962
1.043

913

REV O

U
(ppb)
245.857
70.091
28.509

Cd

(ppb)
4506.035

5.041
0.112

11:18 AM November 15, 1993



Identity 1: CCB Identity 2: Quality Control 11:21 AM November 15, 1993

Task name : KBASIN 10M.0%

Sa Weight : 1.0000 Solution Volume : 1.00 IC-O - -P-057 RE
Integrations : 3 Off-Peak Integrations 1

Mean
S.D.
% R.S.D.

Mean
S.D.
% R.S.D.

Mean
S.D.
% R.S.D.

Si

(ppb)

-9.211
2.101

22.809

Sm
(ppb)

18.975
9.040

47.640

B
(ppb)
-11.019

4.551
41.303

Al

(ppb)
27.095
3.135

11.570

Ba

(ppb)
2.938
0.106
3.608

Mn

(ppb)

1.515
0.682

45.000

Cu

(ppb)
5.149
0.928

18.029

Mg

(ppb)
1.463
0.149

10.189

Be

(ppb)
1.948
0.633

32.476

Zn

(ppb)
4.174
0.593

14.210

Na

(ppb)
15.178
10.604
69.863

TL

(ppb)
17.861
21.970

123.009

Fe

(ppb)
171.064

5.474
3.200

Mo

(ppb)
1.455
1.470

101.034

Ca

(ppb)
17.094
0.111
0.649

Ag

(ppb)
62.141
3.020
4.860

Cr

(ppb)
2.977
0.516

17.320

Pb

(ppb)

11.255
10.047
89.263

U

(ppb)

132.034
27.317
20.690

Cd

(ppb)
5.478
1.209

22.080

_ _ 0



Identity 1: J1287 sam Identity 2: direct 11:24 AM November 15
Task name : KBASIN

Sample Weight : 1.0000 Solution Volume : 1.00
On-Peak Integrations : 3 Off-Peak Integrations : 1

Si AL Cu Zn
(ppb) (ppb) (ppb) (ppb)

Mean 7131.188 49292.379 1038.377 1854.639 45
S.D. 19.686 293.402 5.169 9.577
% R.S.D. 0.276 0.595 0.498 0.516

Mean
S.D.
% R.S.D.

Mean
S.D.
% R.S.D.

Sm

(ppb)
-34.432
25.898
75.215

B

(ppb)
34.720

1.877
5.407

Ba

(ppb)
381.571

1.668
0.437

Mn

(ppb)
1607.091

4.539
0.282

Mg

(ppb)
3574.087

19.752
0.553

Be

(ppb)
27.146

1.265
4.660

Na

(ppb)
2159.727

4.008
0.186

TL

(ppb)
-85.940

27.227
31.681

, 1993

WHC-SD-WM.-DP-057 REV 0

Fe

(ppb)
5537.240

2302.913
0.506

Mo

(ppb)
49.233

1.831
3.719

Ca

(ppb)
9635.883

54.578
0.566

Ag

(ppb)
-1.555
23.678

1522.539

Cr

(ppb)
807.818

5.701
0.706

Pb

(ppb)
734.512
35.930
4.892

U

(ppb)
56314.879

289.852
0.515

Cd

(ppb)
193.625

2.702
1.396

921



Identity 1: J1287 dup Identity 2: direct 11:27 AN November 15, 1993
Task name : KBASIN
Sa e Weight : 1.0000 SoLution VoLune 1.00
O Integrations : 3 Off-Peak Integrations : 1

* ------------------------------------------------------------

Mean
S.D.
% R.S.D.

Mean
S.D.
% R.S.D.

Mean
S.D.
% R.S.D.

Si

(ppb)
7111.708

35.980
0.506

SM

(ppb)
-86.407
20.618
23.861

B

(ppb)
40.945
3.581
8.747

AL

(ppb)
49903.689

206.201

0.413

Ba

(ppb)
388.026

1.583

0.408

Mn

(ppb)
1644.740

8.017

0.487

Cu

(ppb)
1056.315

4.847
0.459

Mg

(ppb)
3636.645

15.132
0.416

Be

(ppb)
26.415
0.365
1.382

Zn

(ppb)
1868.876

5.970
0.319

Na

(ppb)
2146.784

13.559
0.632

TL

(ppb)
-156.524

7.192
4.595

Fe

(ppb)
465998.563

2053.636

0.441

Mo

(ppb)
49.112

4.578
9.321

C'SD-WM-VDP- 057 REV o

Ca

(ppb)
9892.608

47.436
0.480

Ag

(ppb)
-41.082

1.472
3.583

Cr

(ppb)
824.936

5.402
0.655

Pb

(ppb)
742.496

17.055
2.297

U

(ppb)
57202.695

189.425

0.331

Cd

(ppb)
193.800

6.041

3.117



Identity 1: J1287 trip Identity 2: direct 11:31 AM November 1

Task name : KBASIN

SampLe Weight : 1.0000 SoLution VoLume 1.00

On-Peak Integrations : 3 Off-Peak Integrations : 1

Si AL Cu Zn
(ppb) (ppb) (ppb) (ppb)

Mean 6876.557 48613.382 1035.459 1803.224 45
S.D. 17.847 239.396 3.991 5.999
% R.S.D. 0.260 0.492 0.385 0.333

Mean
S.D.
% R.S.D.

Mean
S.D.
% R.S.D.

Sm
(ppb)
-146.708

14.806
10.092

B

(ppb)
21.193

1.212
5.717

Ba

(ppb)
377.060

1.492
0.396

Mn

(ppb)
1586.486

1.115
0.070

Mg

(ppb)
3481.153

9.095
0.261

Be

(ppb)
24.468
0.211
0.862

Na

(ppb)
2108.598

23.793
1.128

TL

(ppb)
-195.276

39.462
20.209

5, 1993

1C-SD-W-DP- 05 7 REV 0

Fe

(ppb)
0043.182
837.250

0.186

Mo

(ppb)
40.623
2.272
5.593

Ca

(ppb)
9611.363

28.583
0.297

Ag

(ppb)
-38.944

1.365
3.506

Cr

(ppb)
787.872

4.775
0.606

Pb

(ppb)
681.282

32.941
4.835

U

(ppb)
55504.462

239.320

0.431

Cd

(ppb)
185.045

1.081

0.584

~Z3



Identity 1: J1289 sam Identity 2: direct 11:34 AM November 15, 1993
Task name : KBASIN

*Sale Weight 1.0000 SoLution VoLume 1.00

Integratibons : 3 Off-Peak Integrations

Mean
S.D.
% R.S.D.

Mean
S.D.
% R.S.D.

Mean
S.D.
% R.S.D.

Si

(ppb)
7677.464

39.989
0.521

Sm

(ppb)
-17.777

18.949
106.595

8

(ppb)
29.750
3.607

12.125

AL

(ppb)
48113.700

249.946
0.519

Ba

(ppb)
461.208

1.876
0.407

Mn

(ppb)
2151.601

10.607
0.493

Cu

(ppb)
1230.450

4.460
0.362

Mg

(ppb)
2685.276

12.065
0.449

Be

(ppb)
44.918

0.558
1.242

Zn

(ppb)
1471.273

8.531
0.580

Na

(ppb)
2484.688

7.494
0.302

TL

(ppb)
15.093
45.923

304.272

Fe

(ppb)
136193.005

448.347
0.329

Mo

(ppb)
18.311
4.185

22.855

lC~-SD-VWl-DP-05 7 REV0

Ca

(ppb)
6203.647

27.368
0.441

Ag

(ppb)
-8.165

1.166
14.286

Cr

(ppb)
401.751

2.292
0.570

Pb

(ppb)
534.236
25.275

4.731

U

(ppb)
57685.303

284.001

0.492

Cd

(ppb)
401.435

2.522
0.628



Identity 1: J1289 dup Identity 2: direct

Task name : KBASIN

Sampte Weight : 1.0000 Solution Volume

11:37 AM November 15, 1993

1.00
On-Peak Integrations : 3 Off-Peak Integrations : 1

Mean
S.D.

% R.S.D.

Mean
S.D.
% R.S.D.

Mean
S.D.
% R.S.D.

Si

(ppb)
7531.781

54.976
0.730

SM

(ppb)
-45.580
21.795
47.816

8
(ppb)

23.684
5.100

21.534

AL

(ppb) -
47850.150

406.125

0.849

Ba

(ppb)
456.951

3.323
0.727

Mn

(ppb)
2137.435

18.671

0.874

Cu

(ppb)
1223.756

10.270
0.839

Mg

(ppb)
2659.117

19.547
0.735

Be

(ppb)
43.701

0.558
1.276

Zn

(ppb)
1464.802

12.573
0.858

Na

(ppb)
2466.932

22.272
0.903

TL

(ppb)
-4.283
71.595

1671.484

WHC-SD-WM-DP-05 7 REV 0

Fe

(ppb)
134593.944

1043.953

0.776

Mo

(ppb)
18.311

0.916

5.000

Ca

(ppb)
6137.257

50.320
0.820

Ag

(ppb)
-12.636

1.347
10.659

Cr

(ppb)
410.980

6.336
1.542

Pb

(ppb)
45.076
23.534
5.288

U

(ppb)
57307.412

473.940
0.827

Cd

(ppb)
395.180

4.389
1.111

k~ 825



Identity 1: J1289 trip Identity 2: direct 11:40 AM November 1
Task name : KBASIN
S& Weight : 1.0000 SoLution VoLume : 1.00

0 Integrations : 3 Off-Peak Integrations : 1

Si AL Cu Zn
(ppb) (ppb) (ppb) (ppb)

Mean 7679.551 48619.574 1234.570 1495.185 13

S.D. 13.392 80.701 3.793 4.635

% R.S.D. 0.174 0.166 0.307 0.310

Mean
S.D.
% R.S.D.

Mean
S.D.
% R.S.D.

Sm

(ppb)
-14.524
31.117

214.250

B

(ppb)
24.841

1.604
6.457

Ba
(ppb)
464.355

0.800
0.172

Mn

(ppb)

2169.251
2.193

0.101

Mg

(ppb)

2723.913
4.880
0.179

Be

(ppb)
45.770

1.096
2.394

Na
(ppb)

2498.380
18.934
0.758

TL

(ppb)
91.213
43.216
47.379

5, 1993

WHC-SD-WM-DP-057 REV 0

Fe
(ppb)
6595.597

227.515
0.167

Mo

(ppb)
12.126
3.380

27.875

Ca

(ppb)
6218.180

14.542
0.234

Ag
(ppb)

-11.469
1.402

12.222

Cr

(ppb)
411.724

7.187
1.745

Pb

(ppb)
498.971

15.590
3.124

U

(ppb)
58044.983

95.611

0.165

Cd

(ppb)

406.263

1.997

0.492

!26



Identity 1: CCV Identity 2: Quality Control

Task name : KBASIN
Sample Weight : 1.0000 Solution Volume 1.00
On-Peak Integrations : 3 Off-Peak Integrations : 1

Mean
S.D.
% R.S.D.

Mean
S.D.
% R.S.D.

Mean
S.D.
% R.S.D.

Si

(ppb)

4960.141
19.093
0.385

Sm

(ppb)
5123.120

37.568
0.733

B
(ppb)
4921.487

7.832
0.159

AL

(ppb)
5059.542

29.583
0.585

Ba

(ppb)

4954.920

9.799
0.198

Mn

(ppb)

4909.866

15.016
0.306

Cu

(ppb)
5077.658

11.833
0.233

Mg

(ppb)
4851.585

11.194
0.231

Be

(ppb)

5046.283

5.113
0.101

WHC-SD-WM-DP-057 REV O

Zn

(ppb)
5067.917

7.976
0.157

Na

(ppb)
4953.770

21.507
0.434

TL

(ppb)
4558.783

45.923
1.007

Fe

(ppb)
5360.516

42.673
0.796

Mo

(ppb)
4937.143

17.708
0.359

Ca

(ppb)
4962.789

10.443
0.210

Ag

(ppb)
4822.389

26.464
0.549

Cr

(ppb)
4970.902

21.023
0.423

Pb

(ppb)
4907.709

27.969
0.570

U

(ppb)
391.550
161.034
41.127

Cd

(ppb)
4856.266

22.076
0.455

~327

11:44 AM November 15, 1993



Identity 1: CCB Identity 2: Quality Control 11:47 AM Nove

Task name : KBASIN
Sae Weight : 1.0000 Solution Volume 1.00

Integrations : 3 Off-Peak Integrations : 1

Si Al Cu Zn

(ppb) (ppb) (ppb) (ppb)
Mean 0.390 29.235 4.806 4.918

S.D. 2.684 9.288 0.904 0.438

% R.S.D. 688.730 31.769 18.816 8.900

Mean
S.D.
% R.S.D.

Mean
S.D.
% R.S.D.

Sm
(ppb)

25.150
6.272

24.940

B
(ppb)

-7.917
2.410

30.444

Ba

(ppb)
2.823
0.175
6.188

Mn

(ppb)
1.515
0.819

54.083

Mg

(ppb)
1.979

0.149
7.531

Be

(ppb)
1.582
0.365

23.077

Na

(ppb)

-0.759
5.458

718.735

TI
(ppb)

51.077
12.456
24.387

mber 15, 1993

WHC-SD-VM-DP-057 REV G

Fe

(ppb)
49.320

6.782
13.750

Mo

(ppb)
6.670
0.916

13.727

Ca

(ppb)
19.206
0.111
0.577

Ag

(ppb)
76.786
2.057
2.679

Cr

(ppb)
-5.210
6.257

120.104

Pb

(ppb)
11.921
25.949

217.684

U

(ppb)
132.034
130.296
98.683

Cd

(ppb)
7.111
1.517

21.333

92 8



Identity 1: icsa-f Identity 2: icsa 11:49 AM November 15, 1993
Task name : KBASIN

Sample Weight : 1.0000 Solution Volune : 1.00
On-Peak Integrations : 3 Off-Peak Integrations : 1
----------------------------------------------------------------

Mean
S.D.
% R.S.D.

Mean
S.D.
% R.S.D.

Mean
S.D.
% R.S.D.

Si
(ppb)

346.438
2.551

0.736

Sm

(ppb)
325.053

39.811
12.248

B

(ppb)
-1.429
5.855

409.834

At
(ppb)

296582.829

1889.496
0.637

Ba
(ppb)

7.612
0.313
4.112

Mn

(ppb)
191.048

1.871

0.979

Cu

(ppb)
32.956

1.122

3.405

Mg
(ppb)

190994.944
540.999

0.283

Be

(ppb)
3.652

0.558
15.275

Zn

(ppb)
72.156

1.934
2.680

Na

(ppb)
118.935

7.069
5.944

TL

(ppb)
-423.637

40.327
9.519

Fe

(ppb)
505610.184

1928.908

0.382

Mo

(ppb)
12.733
0.556
4.364

WHC-SD-WM-DP-057 REV 0

Ca

(ppb)
184114.764

617.554
0.335

Ag

(ppb)
11.664
0.778
6.667

Cr

(ppb)
46.442

4.705
10.130

Pb

(ppb)
-123.815

36.316
29.331

U

(ppb)
77.399
72.275
93.379

Cd

(ppb)
9.881
1.271

12.867



Identity 1: ICSAB Identity 2: Quatity ControL 11:52 AM November 15, 1993
Task name : KBASIN

S Weight : 1.0000 SoLution VoLume 1.00
Integrations : 3 Off-Peak Integrations 1

Mean
S.D.
% R.S.D.

Mean
S.D.
% R.S.D.

Mean
S.D.
% R.S.D.

Si

(ppb)

307.061
9.482

3.088

Sm

(ppb)
346.828
31.462
9.071

B

(ppb)
-12.544

8.294
66.119

At

(ppb)
286774.486

2967.432

1.035

Ba

(ppb)
476.062

4.257

0.894

Mn

(ppb)
635.791

4.045

0.636

Cu

(ppb)
541.717

4.392

0.811

Mg

(ppb)
183186.079

1328.793
0.725

Be

(ppb)
442.973

2.974

0.671

Zn

(ppb)
985.821

6.684
0.678

Na

(ppb)
64.489
8.376

12.988

TL

(ppb)
-282.468

30.605
10.835

Fe

(ppb)
489596.634

3696.735

0.755

Mo

(ppb)
16.977

3.798

22.372

WHC-SD-WM-DP-057 REV 0

Ca

(ppb)
178497.935

1278.581

0.716

Ag

(ppb)
532.315

4.300

0.808

Cr

(ppb)
519.046

6.476
1.248

Pb

(ppb)
765.784

29.223
3.816

U

(ppb)
47573.302

362.492
0.762

Cd

(ppb)
863.447

8.207

0.951

930

-4



Identity 1: xxx Identity 2: rinse 11:57 AM November 15, 1993
Task name : KBASIN
SampLe Weight : 1.0000 SoLution Voltune : 1.00
On-Peak Integrations : 3 Off-Peak Integrations : 1

Mean
S.D.
% R.S.D.

Mean
S.D.
% R.S.D.

Mean
S.D.
% R.S.D.

Si
(ppb)

-9.072
6.266

69.070

Sm
(ppb)

-6.083
36.041

592.510

B

(ppb)
-15.733

1.429
9.079

At
(ppb)

77.764
10.391
13.362

Ba

(ppb)

1.874
0.735

39.196

Mn

(ppb)

-0.038
0.430

1135.940

Cu

(ppb)

1.115

0.393
35.265

Mg

(ppb)

51.028
3.112
6.099

Be

(ppb)
1.217
0.365

30.000

Zn

(ppb)
2.071
0.540

26.099

Na

(ppb)
1.166

11.306
969.694

TL

(ppb)
-43.035
44.006

102.256

WHC-SD-Wrv-DP-057 REV 0

Fe

(ppb)
134.525

7.684
5.712

Mo

(ppb)
2.789
1.667

59.772

Ca

(ppb)
53.778
3.193
5.937

Ag

(ppb)
18.727

1.365
7.291

Cr

(ppb)
-2.530

1.691
66.812

Pb

(ppb)
59.162
13.291
22.465

U

(ppb)
-13.659
175.626

1285.820

Cd

(ppb)
3.442

1.668
48.448

931

0



Identity 1: CCV Identity 2: QuaLity ControL 11:59 AM November 15, 1993

Task name : KBASIN

S Weight : 1.0000 SoLution VoLume 1.00 WIAC-SD-V IDP-057 REV
0 c Integrations :3 0ff-Peak Integrations 1

Mean
S.D.
% R.S.D.

Mean
S.D.
% R.S.D.

Mean
S.D.
% R.S.D.

Si

(ppb)
4794.143

22.188
0.463

Sm

(ppb)
4886.994

30.523
0.625

B

(ppb)
4775.358

35.813
0.750

AL

(ppb)
4920.980

0.260
0.005

Ba

(ppb)
4778.826

13.846
0.290

Mn

(ppb)

4709.122
11.125
0.236

Cu

(ppb)

4917.426
16.130

0.328

Mg

(ppb)
4690.499

11.746
0.250

Be

(ppb)

4817.433
18.366
0.381

Zn

(ppb)
4909.789

14.401
0.293

Na

(ppb)
4855.255

22.899
0.472

TL

(ppb)
4359.487

30.036
0.689

Fe

(ppb)
5072.787

14.301
0.282

Mo

(ppb)

4725.901
34.241

0.725

Ca
(ppb)
4803.569

10.892
0.227

Ag

(ppb)
4607.195

9.012
0.196

Cr
(ppb)
4779.181

10.720
0.224

Pb

(ppb)
4724.733

52.812
1.118

U
(ppb)
195.775
41.728
21.314

Cd
(ppb)
4619.350

18.404
0.398

3.



Identity 1: CCB Identity 2: Quality Control
Task name : KBASIN

Sample Weight : 1.0000 SoLution Volume 1.00
On-Peak Integrations : 3 Off-Peak Integrations : 1
---------------------------------------------------------------

Mean
S.D.
% R.S.D.

Mean
S.D.
% R.S.D.

Mean
S.D.
% R.S.D.

Si

(ppb)
-4.759
2.892

60.774

Sm

(ppb)
13.392
13.778

102.878

B

(ppb)
-6.099
2.822

46.271

Al

(ppb)

26.179
1.128
4.309

Ba

(ppb)
3.910
0.582

14.887

Mn

(ppb)
1.629
0.902

55.376

Cu

(ppb)
2.317
0.928

40.070

Mg

(ppb)
9.035
1.299

14.381

Be

(ppb)
3.652
0.760

20.817

Zn

(ppb)
6.213
0.943

15.176

Na

(ppb)
3.412
4.508

132.108

TL

(ppb)
8.173

22.868
279.802

Fe

(ppb)
27.855
7.395

26.549

Mo

(ppb)
6.063
1.260

20.784

WHC-SD-WI-DP-057 REV 0

Ca

(ppb)
25.672

1.152
4.489

Ag
(ppb)

93.892
2.057
2.191

Cr

(ppb)
-4.317
2.578

59.727

Pb

(ppb)
61.823
10.562
17.085

U

(ppb)
59.188

67.377
113.836

Cd

(ppb)
9.009
1.786

19.830

//

'H-i

12:03 PM November 15, 1993



WESTINGHOUSE HANFORD COMPANY
222-S LABORATORY VH'C-SD-WM-DP-057 REV O

ANALYTICAL BATCH f
Segment Serial No.: Customer ID:

Analysis: Sample Prep:

Instrument: Procedure/Rev:
D -"k -4X L,# q- 7- 7 4-

Technologist: * H e J Z- Date:

Starting Time: Temperature:

Ending Time: ./ Chemist:

Description Lab ID
1 INITIAL LMCS CHECK STD
2 REAGENT BLANK
3 ,'4---/ /- A ,-/2

4 i?/-/ ,

-6

71
8
9

10

Description Lab ID
11
12
13
14
15
16
17
18
19
20

Standard Primary Book No. Second Book No. Third Book No. and Final Vol. of
Type and Aliquot Vol. and Aliquot Vol. Aliquot Vol. Standard

A - 6000-881 (03/92)

334

a
w



WHC-SD-wM-OP-057 fiEV 0
X-RAY ANALYSIS - UNDIGESTED SAMPLE

535

Serai No Sample PO-n Date Time issued Priority

Deterina Me d StanadCage 
Code

Y LA-SO 7-151 M E11457 0
- Ef ELCusiomer 10

Sample SCze ~-11-A

Remarks. CafCUlallOnS. Results

Analyst - 3 Analyst m 4 Analyst - 5

His His

-at Timne Competed Lao Unit Mgr

5. 061 JR-10 -33

Sampe PintDate Time issued Pirt

Serial NO.am 
ePon

7 1253.-4606 BEGHTOLD 10-26-93Cr C10: 3 26
3EMethOd Result Unis Cbe e Rerun

Determination eldSan, E11457 0
XRAY LA-507- M Customer ID

Sample Sze KE- -B

Remarks CalCula5lOns. Results

L./C/

lys? I Anlyst - 2Analyst - 3 Analyst -4Anlt-

Hrs Hrs Hrs -

ale Ti me Completed LaO Un it Mgr

BEST AVAILABLE COPY
I



WI-C-SD-WM-DP-057 REV O

X-RAY ANALYSIS - UNDIGESTED SAMPLE

Serial No 
Sample Point Dae Tine Issued Proity

~.-a j- ~1Q6-~3 10: 7

Dewein t3cn melncc S:a ca I esjWt Unts Crarge Code

LA-507-1 3 1  E B11457 0

Sample S.ze 
CustOmer ID

KB-l1i-A

RemarkS. CalcuLations Results

A, - Arly - Anlys - A alyst - 4 '- Analyst 5

H, s HisHi

Date Tie Completed Lab Uni Mgr

/0--273

Seral No Sample Point Date Time issued Priority

J 1253.-4611 BECHTOLD 10-26-93 10: 8

Deermination Method, Standard Result UrIS Charge Code Rerun

XRF LA-507-131 NON 11457 0

Sample Size Customer

KE-il-B

Remarks. Calctnations. Results

BE TAnalyst 2 Analyst - 3 Analyst -

-His Hfs HisHsHi

DaeTime Completed Lab Unit Mgr

5A-68 I Rd- 083)

B EST AVAI LAB LE CO PY



WESTINGHOUSE HANFORD COMPANY

W-C-SD-WM-DP-057 REV 0 222-S LABORATORY

ANALYTICAL BATCH 4 ( RS
Lab Segment Serial No.: Customer ID: bl'r S ozN

Analysis: Sample Prep:
~'1,?~ >(- 2t I // 67 Z,

Instrument: Procedure/Rev:

Technologist: Date: /2 -

Starting Time: // u Temperature:

Ending Time: / /2 - 1 Chemist: <

Description Lab ID Description Lab ID
1 INITIAL LMCS CHECK STD 11
2 REAGENT BLANK 12
3 - / 13
4 14
5 15
6 16
7 17
8 18
9 19

10 20

Standard Primary Book No. Second Book No. Third Book No. and Final Vol. of
Type and Aliquot Vol. and Aliquot Vol. Aliquot Vol. Standard

A--6000-881 (03/92)

4I

j;37



WHC-SD-WM-DP-057 REV 0

X-RAY ANALYSIS - UNDIGESTED SAMPLE

BEST AVAILABLE COPY

Serial No Sanple Point Date Time Issued Priority

Dete.rna,on Method, Standard Resalt Units Charge Code Reruns

XRAY; LA - 0 -1. 1 111 15
Sample Sae Customer ID

KE24-
Remarks. Calculaons. Results

'L /C6'A X Ih6

A r f -I Analyst - 2 Analyst - 3 Analyst - 4 Analyst - 5

Hrs Hrs His Hrs Hrs

Date Time Completed Lab Unit Mg,

54-6800-061 (R-10-831



U 2
DISTRIBUTION SHEET

To From Page 1 of 1
DISTRIBUTION PROCESSING AND ANALYTICAL LABORATORIES

Date: 01/04/94

Project Title/Work Order EDT No. 140728
105-KE FILTER BACKWASH (SFBWP) TRANSFER CHANNEL ECN NO. NA

Text With Addendum EDT/ECN
Name MSIN all Attach 1A Only Only

D. B. Bechtold
C. L. Bennett
D. A. Dodd
K. K. Giamberardini
T. L. Welsh
Central Files
EDMC

T6-09
XO-44
T6-50
T6-06
T6-07
L8-04
H6-08

2
X

X
X
X
X
X


